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PRINCIPAL  INVESTIGATOR’S  INTRODUCTION 

Since  the  inception  of  our  Breast  Cancer  Center  Grant,  the  participants  have  worked  closely  with  one  another 
to  achieve  the  goals  of  the  grant.  While  each  of  the  projects  had  significant  problems  to  overcome  during 
Year  1,  substantial  success  has  been  achieved.  For  example,  within  Project  1  (Impact  of  Genetic  Testing 
For  Breast  Cancer  Susceptibility),  365  individuals  have  undergone  testing  for  BRCAl/2  mutations. 
Follow-up  surveys  and  cost-effectiveness  modeling  continue  to  be  documented  according  to  the  project 
specific  aims.  Project  2  (A  Coordinated  Approach  to  Breast  Cancer  Diagnosis)  is  actively  accruing 
patients,  and  is  gathering  data  on  patients  with  both  benign  and  malignant  disease.  Finally,  within  Project 
3  (Development  of  Novel  Antiangiogenic  Therapies  in  Metastatic  Breast  Cancer)  the  Thalidomide  trial 
has  been  completed,  and  another  series  of  clinical  trials  are  underway.  Detailed  information  about  each  of 
the  projects  and  the  two  cores  which  support  them  (Patient  Accession  Core  and  Cancer  Clinical  and 
Economic  Outcomes  Evaluation  Core)  will  he  found  on  the  following  pages. 
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PROJECT  1:  IMPACT  OF  GENETIC  TESTING 
FOR  BREAST  CANCER  SUSCEPTIBILITY 


Marc  E.  Lippman,  MD 


I.  INTRODUCTION:  Up  to  10%  of  breast/ovarian  cases  are  due  to  an  alteration  in  the  BRCAl  or 
BRCA2  genes.  Women  who  inherit  an  alteration  in  either  of  these  genes  have  an  estimated  55-85%  risk 
of  developing  breast  cancer  and  a  15-60%  chance  of  getting  ovarian  cancer.  The  reasons  for  the  variability 
of  cancer  risks  are  not  well  characterized;  however,  it  is  likely  that  modifier  genes  and  environmental 
factors  play  an  important  role. 

The  impact  of  screening  and  prevention  options  in  women  with  a  BRCAl/2  alteration,  including 
preventive  mastectomies  or  removal  of  the  ovaries,  remains  largely  unknown.  Similarly,  there  are  little 
data  available  about  the  role  of  reproductive  factors  and  hormone  use  in  mutation  carriers.  Nevertheless, 
guidelines  for  increased  surveillance  and  possible  preventive  options  are  discussed  with  all  carriers.  In 
addition,  it  is  important  to  gather  both  short-  and  long-term  data  on  the  psychological  well-being  of  clinic 
based  high-risk  individuals  such  as  those  represented  in  this  study.  Thus,  the  specific  aims  of  this  study 
are: 


1)  to  identify  determinants  of  who  decides  to  undergo  BRCAl/2  testing; 

2)  to  evaluate  the  short-  and  long-term  impact  of  BRCAl/2  testing  on  quality  of  life; 

3)  to  evaluate  the  impact  of  genetic  testing  on  prevention  and  surveillance  practices; 

4)  to  identify  early  predictors  of  psychological  morbidity  and  nonadherence  among  participants  in 
genetic  testing  programs;  and 

5)  to  develop  a  preliminary  model  to  estimate  the  costs  of  BRCAl/2  testing  per  quality-adjusted  life 
years  ahead. 

II.  EXPERIMENTAL  METHODS 

A.  ELIGIBILITY  CRITERIA:  The  probability  of  obtaining  an  informative  test  result  is 
maximized  by  first  testing  an  individual  with  breast  or  ovarian  cancer  at  a  young  age.  Usually, 
these  women  also  have  one  or  more  first-degree  relatives  who  have  also  had  breast  and/or  ovarian 
cancer.  For  this  study,  consistent  with  recommendations  from  the  American  Society  of  Clinical 
Oncology,  individuals  who  have  at  least  a  10%  chance  of  carrying  a  BRCAl/2  mutation  are 
eligible  for  participation.  These  criteria  remain  unchanged  from  the  first  annual  report,  submitted 
September  1997. 

B.  ACCRUAL  PROCEDURES:  Family  history  forms  and  brochures  are  distributed  at 
various  clinics  at  Georgetown  University  Medical  Center,  including  medical  oncology,  surgery, 
the  comprehensive  breast  center,  and  obstetrics/gynecology.  (Brochures  refer  to  the  study  as  the 
CARE,  Cancer  Assessment  and  Risk  Evaluation,  Program.)  In  addition,  patients  complete  family 
history  forms  in  selected  off-site  surgeons’  offices.  Patients  are  also  directly  referred  by  their 
physician,  and  numerous  in-services  have  been  provided  to  keep  staff  current  about  study 
eligibility  and  pertinent  clinical  issues.  Lists  of  patients  with  breast  or  ovarian  cancer  are  reviewed 
periodicdly,  and  with  permission  of  the  physician,  patients  are  mailed  a  brochure  about  the 
program  and  a  letter  inviting  them  to  call  for  more  information  about  their  eligibility.  We  have 
also  placed  advertisements  in  local  publications.  A  major  source  of  accrual  is  from  relatives  of 
individuals  who  test  positive.  To  facilitate  this  process,  we  have  developed  a  brochure  for  positive 
patients  to  distribute  to  their  relatives.  This  material  is  designed  for  both  educational  purposes,  and 
to  provide  information  about  participation  in  the  program  (see  Appendix  1).  We  have  been 
working  closely  with  the  Patient  Accession  Core  to  evaluate  methods  for  improving  enrollment  of 
minorities  into  the  study. 
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C.  STUDY  PROCESS:  Patient  flow  through  the  study  is  generally  unchanged  since  the  last 
annual  report.  As  information  about  cancer  risks  and  risk  modifiers  has  been  obtained,  patient 
education  material  has  been  modified  (see  Appendix  2). 

D.  COST-EFFECTIVENESS  MODEL  OF  BRCAl/2  TESTING:  Currently,  we  are 
working  with  the  Cancer  Clinical  and  Economic  Outcomes  Core  (Core  2)  on  the  cost-effectiveness 
analysis  of  testing  high-risk  women  for  BRCAl/2  susceptibility  mutations.  We  are  in  the  process 
of  programming  the  decision  model  which  will  form  the  basis  of  the  cost-effectiveness  analysis. 
We  have  programmed  the  basic  Markov  model  templates,  which  will  be  used  to  model  the  natural 
history  of  breast  cancer,  ovarian  cancer,  and  competing  mortality.  Literature  data  has  been 
abstracted  for  model  parameters.  In  Year  3,  we  plan  to  finish  model  programming  and  to  perform 
meta-analyses  to  obtain  point  estimates  and  probability  distributions  for  model  parameters. 

E.  UTILITY  PRIMARY  DATA  COLLECTION:  In  Year  1  we  developed  data  collection 
instruments  to  determine  participant  preferences  for  outcomes  that  could  occur  distal  to  testing  and 
counseling  (e.g.,  development  of  cancer,  choosing  prophylactic  surgery).  The  preference  data  will 
be  used  to  adjust  outcomes  for  health-related  quality  of  life  in  the  cost-effectiveness  analysis.  To 
date,  these  measures  of  preference  for  outcomes  (also  known  as  health  utilities)  have  been 
administered  in  75  baseline,  109  6-month,  and  139  12-month  surveys.  Utility  data  collected 
include  time  trade-off  and  linear  rating  scale  assessments  for  the  following  health  states: 
mastectomy  for  early  breast  cancer,  breast  conserving  surgery  and  radiation  therapy  for  early 
breast  cancer,  prophylactic  bilateral  mastectomy  for  early  breast  cancer,  prophylactic  bilateral 
oophorectomy,  breast  cancer  recurrence,  metastatic  breast  cancer,  advanced  ovarian  cancer,  and 
the  participants’  current  health.  Core  2  provides  a  detailed  description  of  the  utility  data  collected 
to  date.  In  Year  3,  we  will  continue  with  utility  data  collection.  We  are  also  currently  performing 
face-to-face  validity  interviews  for  twenty  participants,  which  will  be  finished  in  the  upcoming 
year. 

III.  RESULTS  AND  DISCUSSION 

A.  STUDY  ACCRUAL:  The  following  table  summarizes  the  number  of  patients  referred 
by  different  sources.  Note  that  some  subjects  may  not  have  completed  a  baseline,  and  some  may 
not  have  been  eligible  for  participation. 

Table  1 :  Primary  Sources  of  Referral  to  the  CARE  Program 


Referral  Source 

#  of  Subjects  Referred 

Georgetown  Providers 

269 

Relative  with  Positive  Result 

190 

External  Providers 

71 

Advertisements 

42 

To  date,  623  individuals  have  completed  the  initial  baseline  phone  interview.  Approximately 
90%  of  the  individuals  who  completed  baselines  are  Caucasian  and  10%  are  minorities.  Of  note, 
446  individuals  have  completed  a  pre-test  genetic  counseling  session:  68%  were  probands  and 
32%  were  relatives  of  a  positive  individual.  Although  almost  all  the  probands 
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were  females  with  breast  or  ovarian  cancer,  two  probands  were  men  with  a  history  of  breast 
cancer.  Of  the  relatives  who  completed  a  pre-test  session,  75%  were  female  and  25%  were  male. 

There  were  365  individuals  who  have  undergone  testing  for  BRCAl/2  mutations  thus  far  and 
323  patients  have  received  their  results,  which  are  summarized  in  Table  2,  below: 

Table  2:  Results  of  BRCAl/2  Testing 


Test  Outcome 

#  of  Subjects 

BRCAl/2  Positive 

103 

BRCAl/2  Mutation  Negative  (Uninformative) 

136 

BRCAl/2  Result  of  Unknown  Significance 

24 

True  Negative  (i.e.,  relatives  negative  for  the  mutation 
found  in  their  family) 

60 

With  respect  to  completion  of  follow-up  surveys  (conducted  after  an  individual  received  test 
results  or  declined  testing),  390  individuals  have  completed  their  1 -month  follow-up,  315  have 
done  the  6-month,  and  218  have  finished  the  final  12-month  survey. 

B.  ABSTRACTS  OF  STUDffiS  USING  DATA  FROM  TfflS  PROJECT 

1)  A  detection  panel  of  prevalent  mutations  in  BRCAl/2  genes  is  sensitive  and  cost  effective  in 
an  initial  screen  of  high  risk  patients.  Peshkin  BN,  Lerman  C,  Isaacs  C,  Brown  KM,  de  Leon 
A,  Abbaszadegan  MR.  Proceedings  of  the  American  Association  for  Cancer  Research  1998;  39; 
3232.  (Poster  Presentation,  March  1998.) 

Over  300  risk-conferring  mutations  have  been  identified  in  BRCAl  and  BRCA2.  While  many 
of  these  mutations  are  family-specific,  several  occur  with  increased  frequency,  especially  3  that 
account  for  the  majority  of  BRCAl/2  mutations  in  Ashkenazi  Jews  (185delAG,  5382insC  in 
BRCAl  and  6174delT  in  BRCA2).  The  present  study  examined  the  sensitivity  of  a  panel  of  12 
mutations  in  BRCAl/2  in  an  allelic  discrimination  assay  in  a  high-risk  group  of  women.  This 
mutation  panel  included  the  3  above  and  6  others  in  BRCAl  (C61G,  1294del40,  4184del4, 
C4446T,  1136insA,  T>Gins59bp)  and  3  in  BRCA2  (3134del4,  6503delTT,  982del4).  These 
mutations  were  selected  for  inclusion  because  they  are  among  the  most  conunon  reported  in  the 
BIC  database.  144  women  with  breast  and/or  ovarian  cancer  were  tested.  33%  (n=47)  tested 
positive  for  a  BRCAl/2  mutation;  of  these,  68%  (n=32)  had  a  mutation  on  the  panel  and  32% 
(n=15)  had  a  mutation  that  was  detected  on  full  gene  screening  by  CSGE  analysis  or  sequencing. 
There  was  a  significant  association  between  those  of  Jewish  descent  and  the  likelihood  of  a 
positive  result  from  the  panel  (FET  2  tail  0.0039).  88%  of  Jewish  women  (n=22)  had  one  of  the 
3  common  mutations  (on  panel)  whereas  only  45%  (n=10)  of  non- Jewish  women  tested  positive 
for  a  panel  mutation.  12%  (n=3)  of  Jewish  women  had  a  non-panel  mutation.  In  non-Jewish 
women,  55%  (n=12)  had  a  non-panel  mutation.  These  results  suggest  that  a  panel  of  common 
BRCAl/2  mutations,  while  most  sensitive  for  high-risk  individuals  of  Jewish  descent,  is  useful 
for  an  initial  screening  of  all  high-risk  patients  and  can  provide  significant  cost  savings. 
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2)  Racial  differences  in  the  use  of  BRCA1/BRCA2  genetic  testing  in  high  risk  breast  cancer 
probands.  Schwartz  MD,  Hughes  C,  Roth  J,  Main  D,  Peshkin  B,  Isaacs  C,  Kavanagh  C, 
Lerman  C.  Journal  of  the  National  Cancer  Institute,  submitted.  (See  Appendix  3.) 

The  goals  of  this  study  were  to  evaluate  BRCAl/2  test  utilization  among  women  who  had  self- 
referred  to  genetic  counseling  in  a  clinical  research  setting  and  to  examine  sociodemographic 
factors  which  influence  test  use.  Of  the  207  probands  studied,  79%  chose  to  receive  their  test 
results.  Of  the  21%  who  chose  not  to  receive  test  results,  73%  did  not  participate  in  the  initial 
education  session,  16%  participated  in  pre-test  education  but  did  not  give  a  blood  sample,  and 
the  remaining  11%  gave  a  blood  sample  but  chose  not  to  learn  their  results.  Caucasians  were 
nearly  four  times  more  likely  than  African  Americans  to  receive  genetic  testing  results  (OR  = 
3.8,  95%  Cl  =  1.2,  12.3)  and  participants  who  reported  very  strong  spiritual  faith  were  less  than 
half  as  likely  to  receive  test  results  compared  to  participants  who  reported  moderate  or  less 
spiritual  faith  (OR  -  0.42, 95%  Cl  =  0.21,  0.83).  The  lower  test  uptake  rate  of  African 
American  compared  to  Caucasian  women  may  be  attributable,  in  part,  to  concerns  about 
exploitation  and  genetic  discrimination.  Alternatively,  they  may  perceive  themselves  to  be  at 
lower  risk  of  breast  cancer  than  comparable  risk  Caucasian  women.  Lower  BRCAl/2  test  uptake 
rates  in  women  with  strong  spiritual  faith  may  result  from  the  belief  that  One’s  life  course  is 
determined  by  a  higher  power  rather  than  by  genetic  factors.  Further  research  is  needed  to 
elucidate  the  specific  determinants  of  BRCAl/2  testing  decisions  in  Caucasian  and  African 
American  women  in  order  to  develop  culturally-specific  genetic  counseling  programs. 

3)  Family  disclosure  in  genetic  testing  for  cancer  susceptibility:  determinants  and 
consequences.  Lerman  C,  Peshkin  BN,  Hughes  C,  Isaacs  C.  Journal  of  Health  Care  Law  and 
Policy  1:  201-220,  in  press.  (See  Appendix  3.) 

The  identification  of  BRCAl/2  carriers  raises  numbers  psychological  and  social  challenges  for 
those  being  tested  and  their  family  members.  One  of  the  most  pressing  and  least  studied  issues 
involves  the  process  and  outcomes  of  disclosure  of  genetic  information  within  families.  This 
article  reviews  the  clinical  aspects  of  family  disclosure,  empirical  literature  on  this  topic,  and 
preliminary  data  on  the  determinants  and  outcomes  of  disclosure  of  test  results  within  hereditary 
breast  cancer  families.  The  latter  is  summarized  as  follows:  About  81%  of  carriers  and 
noncarriers  of  BRCAl/2  mutations  disclosed  their  test  results  to  sisters  and  45%  disclosed  to 
brothers.  Of  interest,  40%  of  noncarriers  disclosed  their  test  results  to  a  child  age  14-18  as 
compared  to  14%  of  carriers.  Further,  21%  of  noncarriers  disclosed  to  a  child  under  age  13  as 
compared  to  9%  of  carriers.  This  suggests  that  some  genetic  testing  participants  may  be 
motivated  to  disclose  negative  results  for  the  purpose  of  reassuring  their  children.  With  regard  to 
the  psychological  impact  of  disclosure  on  the  proband,  the  outcome  appears  to  depend  on  the 
object  of  the  disclosure.  For  example,  BRCAl/2  carriers  (mostly  females  in  this  study)  who 
disclosed  their  result  to  their  sister  exhibited  a  small  decrease  in  psychological  distress,  while 
those  who  elected  not  to  tell  exhibited  a  small  increase.  This  difference  in  trend  was  both 
statistically  and  clinically  significant.  Thus,  this  finding  suggests  that  sharing  a  positive  test 
result  with  a  sister  may  initially  have  a  positive  effect  on  quality  of  life.  This  may  be  attributable 
to  the  proband  fulfilling  a  perceived  responsibility  to  share  information  that  could  be  medically 
significant  to  a  close  relative,  and  the  fact  that  the  proband  may  obtain  emotional  support  from 
the  relative.  By  contrast,  the  reverse  pattern  was  observed  in  the  context  of  disclosure  of  positive 
test  results  to  young  children.  In  this  case,  probands  who  did  not  disclose  their  positive  test 
results  experienced  reductions  in  distress,  while  those  who  did  disclose  experienced  significant 
increases.  Although  preliminary,  it  is  tempting  to  speculate  that  disclosure  to  young  children 
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may  generate,  rather  than  alleviate,  psychological  distress  in  carriers.  Guilt  about  transmitting 
risk  to  one’s  offspring  may  be  exacerbated  by  such  discussions.  Given  the  complexities  of  the 
medical  decision-making  and  psychological  adjustment  associated  with  genetic  testing,  it  is 
hoped  that  an  understanding  of  the  unique  determinants  and  consequences  of  disclosure  to  family 
members  can  help  clinicians  provide  better  counseling  to  these  individuals  and  will  encourage 
legislators  to  enact  and  enforce  protections  for  patient  autonomy  and  confidentiality.  This 
strategy  will  help  ensure  that  individuals  who  decide  to  pursue  genetic  testing,  even  in  the 
context  of  its  uncertainties,  can  obtain  maximum  benefit  while  the  potential  for  harm  is 
minimized. 

IV.  RECOMMENDATIONS 

•  Continue  current  recruitment  of  study  subjects  referred  from  Georgetown  providers  and 
private  practice  surgeons,  as  well  as  family  members  of  known  mutation  carriers. 
Recruitment  is  currently  on  target. 

•  Continue  to  work  closely  with  the  Patient  Accession  Core  to  increase  recruitment  of 
minority  subjects. 

•  Continue  cost-effectiveness  modeling  and  utilities  analysis. 

•  Perform  data  analysis  on  baseline  and  follow-up  data  regarding  uptake,  psychological 
impact,  and  medical  implications  of  BRCAl/2  testing. 

V.  CONCLUSIONS:  Genetic  testing  in  high-risk  families  can  have  significant  implications  both 
medically  and  psychologically.  Therefore,  it  is  critical  that  such  testing  occur  in  the  setting  of 
comprehensive  genetic  counseling,  both  before  and  after  testing.  Identifying  eligible  patients  for  this 
study  has  been  most  successful  by  facilitating  recruitment  from  internal  providers  and  relatives  of  those 
who  tested  positive  for  a  BRCAl/2  alteration.  The  substantial  numbers  of  patients  opting  to  get  tested, 
and  to  provide  detailed  medical  and  family  history  information,  has  contributed  to  a  better  understanding 
of  the  sensitivity  of  BRCAl/2  testing  and  the  cancer  risks  associated  with  alterations  in  these  genes.  We 
have  also  noted  that  African-American  women  are  less  likely  to  desire  genetic  counseling  and  testing 
than  Caucasian  women,  suggesting  that  we  need  to  investigate  and  overcome  potential  barriers  in 
reaching  this  population.  Within  families,  the  dissemination  of  information  is  highly  variable.  As  we 
learn  more  about  the  determinants  of  this  communication,  we  may  be  able  to  tailor  genetic  counseling 
programs  to  help  individual  share  information  with  relatives. 

In  the  coming  year,  we  will  be  analyzing  the  data  to  gain  more  specific  information  about  who  opts  for 
testing  (building  on  Isaacs  et  al.,  1996)  and  what  the  impact  of  testing  is  on  medical  decision  making 
(see  Isaacs  et  al.,  1997)  and  emotional  well  being.  In  addition,  we  will  be  examining  the  cost- 
effectiveness  of  genetic  counseling  and  testing,  and  the  health  state  preferences  in  this  unique  high-risk 
population.  We  will  also  continue  to  modify  our  educational  materials  and  content  of  counseling,  as 
new  information  becomes  available. 
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BREAST  CANCER  DIAGNOSIS 
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I.  INTRODUCTION:  This  project  focuses  on  developing  improved  paradigms  for  breast  cancer 
diagnosis  using  new  methods  of  imaging  and  molecular  markers  of  neoplasia  measured  in  nipple 
aspirate  fluid.  The  ultimate  objective  of  such  research  is  to  reduce  the  number  of  unnecessary  biopsies  by 
improving  the  specificity  and  positive  predictive  value  of  diagnostic  methods. 

Currently,  there  are  two  parts  of  the  imaging  evaluation  of  women  with  possible  breast  cancer.  These  are 
called  screening  and  diagnosis.  In  the  first,  the  patient  has  a  mammogram  with  two  views  of  each  breast 
obtained  and  may  also  have  clinical  breast  examination.  If  any  suspect  region  is  found  on  the  screening 
mammogram,  then  the  patient  proceeds  to  the  second  part.  In  the  second  part,  a  radiologist  uses  those 
imaging  methods  that  are  available  to  determine  whether  or  not  this  suspect  lesion  is  real,  and  whether 
the  positive  predictive  value  is  great  enough  that  biopsy  is  indicated. 

Currently,  approximately  10%  (range  4-14  %)  of  women  having  a  screening  mammogram  are  called 
back  for  diagnostic  mammography.  In  the  diagnostic  work  up,  special  mammographic  views  such  as 
compression  spot  views,  magnification  views  or  special  mammographic  projection  views  may  be 
obtained.  The  patient  may  also  have  sonography  and/or  breast  magnetic  resonance  imaging  with 
gadolinium.  In  some  centers  imaging  with  99m  Tc  Sestamibi  may  be  used.  This  radiotracer  labeled 
agent,  which  was  recently  approved  by  the  FDA,  localizes  in  breast  cancer. 

After  a  full  diagnostic  work  up,  many  patients  are  excluded  from  needing  biopsy,  but  approximately  1/3 
to  1/4  still  needs  a  biopsy.  Of  those  who  have  a  biopsy,  17-32%  will  have  cancer  based  on  the 
characteristics  of  the  initial  suspect  region  (some  findings  are  more  suspicious  than  others).  With  some 
patterns,  the  likelihood  of  cancer  is  close  to  100%.  But  this  still  means  that  at  least  2/3  of  those  having 
biopsy  will  not  have  cancer.  This  project,  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis 
(CABCAD),  is  designed  to  establish  statistically  supported  criteria  so  that  some  of  those  women  who 
now  have  biopsy,  and  who  are  then  found  to  have  only  benign  disease,  could  be  safely  followed  without 
biopsy. 


II.  BODY:  hi  the  CABCAD  protocol,  women  with  a  suspect  lesion  identified  by  screening 
mammography  and/or  clinical  breast  examination  and  who  have  had  a  current  standard  diagnostic  work 
up  with  the  recommendation  of  biopsy  are  recruited  into  the  study.  Each  woman  who  agrees  is  then 
studied  with  both  advanced  imaging  methods  and  with  experimental  methods.  The  standard  methods  are 
breast  MRI  with  gadolinium  enhancement  and  nuclear  scanning  with  99mTcSestamibi.  At  the  time  the 
study  was  initiated,  Sestamibi  was  still  an  experimental  agent  for  breast  cancer  evaluation.  It  is  now 
FDA  approved.  Some  of  the  women  had  had  sonography  as  part  of  their  standard  breast  imaging 
evaluation.  The  experimental  procedures  incorporated  into  the  original  protocol  were  digital 
mammography,  and  sonoelastography,  breast  MRI  with  gadolinium,  99mTc  Sestamibi  and  (in  pre¬ 
menopausal  women)  nipple  fluid  was  aspirated  for  cytogenetic  analysis.  In  the  original  protocol,  the 
Sestamibi  imaging  was  performed  with  both  a  standard  gamma  camera  and  with  a  prototype  high 
sensitivity  high  resolution  dedicated  breast  gamma  camera. 

Each  of  these  tests  was  selected  because  it  looks  at  a  different  biological  spectrum  of  disease.  The  digital 
mammogram  looks  at  anatomy,  the  sonography  looks  at  tissue  texture,  the  elastography  evaluates 
hardness,  the  MRI  evaluates  microvascularity,  the  Sestamibi  evaluates  an  unknown  factor  that  is  related 
to  p-glycoprotein  and  mitrochondrial  localization  probably  based  on  molecular  charge  of  the  Sestamibi, 
the  nipple  aspirate  fluid  looks  at  cytogenetic  lesions  indicating  biological  change  in  the  epithelium.  Of 
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the  available  imaging  studies  likely  to  be  useful  in  this  differentiation,  only  positron  emission 
tomography  is  not  included  because  of  its  great  expense. 

A.  PROGRESS:  In  the  first  year  of  this  project,  there  was  a  long  delay  caused  by  disagreements 
between  the  consent  forms  as  approved  by  the  Georgetown  University  Institutional  Review  Board  and 
the  US  Army  Human  Subjects  requirements.  Multiple  versions  were  submitted  until  we  arrived  at  one 
form  acceptable  to  both.  Therefore,  Project  2  was  officially  started  June  30,  1997.  Since  that  time,  we 
have  initiated  the  protocol  and  have  recruited  143  women  into  it.  hi  the  initial  start  up  phase,  scheduling 
problems  were  encountered  so  that  not  all  patients  could  have  all  studies.  The  situation  has  improved 
with  regard  to  digital  mammography  and  Sestamibi  imaging,  but  there  continue  to  be  scheduling 
problems  with  MRI.  We  are  now  recruiting  two  patients  a  week  into  the  study  which  is  the  number 
limited  by  availability  of  the  MRI  machine.  Starting  in  November,  1998,  we  will  have  additional  time 
slots  available  for  MRI  with  the  capability  of  accessioning  up  to  four  patients  per  week.  At  this  rate,  we 
will  be  able  to  meet  the  required  recruitment  needs  within  the  available  time  for  the  study.  We  are 
working  to  increase  the  recruitment  rate  slightly  so  that  we  are  left  with  six  months  at  the  end  of  the 
four-year  project  to  allow  for  data  analysis. 

Currently,  143  patients  have  been  recruited  into  the  study.  Of  these,  biopsy  results  are  currently  available 
for  93.  Most  of  those  without  biopsy  results  had  their  surgery  at  an  outlying  institution.  While  we  have 
received  informal  reports  as  to  the  findings  of  many  of  these,  the  office  pathology  reports  have  not  yet 
been  received.  Our  research  coordinator  will  be  visiting  these  sites  to  make  copies  of  the  missing 
pathology  reports.  Of  our  patient  volunteers,  109  had  digital  mammography,  94  had  MRI  and  126  had 
Sestamibi  studies.  Eight-two  had  both  MRI  and  Sestamibi. 

The  tables  for  MRI,  Sestamibi  and  a  combined  chart  for  MRI  and  Sestamibi  are  presented  below.  We 
have  not  included  equivocal  results  from  the  imaging  studies. 

MRI  results 


MRI  positive 

MRI  negative 

Sums 

Invasive  CA  +  DCIS 

12 

3 

15 

Benign 

8 

45 

53 

Sums 

20 

48 

68 

Sensitivity  0.8 

Specificity  0.85 

NPV  0.94 

The  NPV  is  calculated 

[  for  the  incidence  of  disease  characteristics  of  this  ex 

Sestamibi  Results 

Sestamibi  positive 

Sestamibi  negative 

Sums 

Invasive  CA  +  DCIS 

12 

7 

19 

Benign 

11 

37 

48 

Sums 

23 

44 

67 

Sensitivity  0.63 

Specificity  0.77 

NPV  0.84 
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Combined  MRI  and  Sestamibi 


MRI  +/Ses  + 

MRI  +/Ses 

MRI  -/Ses  + 

MRI-/Ses- 

Sums 

Invasive  CA  +  DCIS 

8 

3 

2 

2 

15 

Benign 

1 

4 

6 

27 

38 

Sums 

9 

7 

8 

29 

53 

For  both  tests  together: 

Sensitivity 

0.53 

Specificity  0.97 

NPV  0.84 

The  NPV  is  calculated  for  the  incidence  of  disease  characteristics  of  this  experimental  group. 

For  either  test:  Sensitivity  0.87  Specificity  0.71  NPV  0.93 

The  NPV  is  calculated  for  the  incidence  of  disease  characteristics  of  this  experimental  group. 

These  findings  indicate  that  each  of  these  tests  separately  and  the  two  tests  combined  are  not  likely  to 
have  sufficient  negative  predictive  value  to  allow  one  to  avoid  biopsy.  The  NPV  for  MRI  is,  however, 
getting  close  to  the  desired  number.  When  one  uses  the  American  College  of  Radiology  Breast  Imaging 
Reporting  and  Data  System  (BI-RADS)  system,  category  three  lesions  are  those  that  are  probably  benign 
and  are  suitable  for  short  term  follow-up.  This  is  usually  interpreted  as  meaning  that  the  risk  of  this 
lesion  being  cancer  is  less  that  2-3%.  It  is  possible  that  by  further  sub-categorizing  lesions  according  to 
their  mammographic  or  physical  examination  features,  that  the  NPV  of  MRI  could  be  increased  to  this 
level.  Furthermore,  as  our  sample  size  increases,  the  underlying  prevalence  of  breast  cancer  may  change, 
which  will  also  affect  the  negative  predictive  value  of  the  tests.  Further  analysis  of  the  data  is  now 
proceeding.  We  will  be  comparing  the  mammographic  abnormality  that  resulted  in  the  recommendation 
for  biopsy  using  the  BIRADS  criteria  and  also  the  physical  examination  findings  for  those  cases  in 
which  the  index  lesion  was  found  by  physical  examination.  The  goal  is  to  find  those  features  at  the  time 
of  presentation  that  would  best  indicate  the  likely  value  of  MRI  or  Sestamibi  imaging  for  excluding  the 
presence  of  cancer  for  a  patient  presenting  with  those  findings  in  the  index  lesion. 

During  the  start-up  phase,  many  patients  were  unable  to  be  scheduled  for  all  studies.  The  situation  has 
improved  after  discussions  with  each  of  the  imaging  areas.  We  have  encountered  sufficient  problems 
with  the  breast  dedicated  gamma  camera,  that  we  have  stopped  using  it.  The  updated  model  that  was 
going  to  be  used  to  replace  it,  still  has  major  limitations  and  we  are  not  using  this  method  until  we  have 
more  evidence  that  it  will  work.  The  elastography  measurements  were  stopped  when  the  physician 
developer  of  this  system  left  Georgetown  and  took  his  system  with  him.  Up  until  the  time  that  he  left,  he 
was  unable  to  provide  us  with  interpreted  data  on  the  hardness  of  lesions.  We  are  currently  working  with 
a  small  company  (Genex  Technologies,  Kensington,  MD),  that  is  developing  tactile  measurement 
devices  for  the  breast  under  an  SBIR.  There  is  currently  insufficient  data  to  decide  whether  or  not  to  add 
that  measure  of  hardness  into  this  protocol. 

Some  patients  are  refusing  to  undergo  certain  procedures  in  the  protocol.  There  has  been  moderate 
patient  resistance  to  both  the  MRI  and  the  Sestamibi  imaging.  The  causes  of  refusal  are  being  noted  as 
we  believe  that  issues  influencing  patient  unwillingness  to  have  the  study  will  be  an  important  factor  if 
these  methods  are  determined  to  be  important  in  the  benign/malignant  decision.  This  data  is  being 
recorded  along  with  other  indices  of  patient  satisfaction  with  the  study,  to  be  used  in  cost-effectiveness 
and  quality  of  life  analyses  conducted  in  conjunction  with  the  Cancer  Clinical  and  Economic  Outcomes 
Evaluation  Core  (Core  2). 

The  low  rate,  of  uptake  in  the  nipple  aspirate  studies  reflects  the  fact  that  only  22  patients  were 
premenopausal,  the  group  most  likely  to  yield  breast  fluid.  The  initial  difficulties  in  scheduling 
influenced  the  lower  than  expected  yield  (6/22  =  27%).  In  the  initial  phases  of  the  study,  it  was 
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necessary  to  reserve  specific  time  slots  ahead  of  time  for  each  modality  to  balance  machine  usage 
between  clinical  and  research  activities.  Because  the  time  allotted  to  each  imaging  modality  was  often 
exceeded  in  the  initial  period  of  the  study,  the  Project  Coordinator  (who  accompanied  patients  through 
all  studies  and  also  collected  the  nipple  aspirate  samples)  was  often  rushed  during  the  nipple  aspiration 
procedure.  This  limited  the  time  for  the  Project  Coordinator  to  explain  the  nipple  aspiration  procedure, 
for  the  patient  to  milk  her  breast  (which  usually  requires  several  minutes),  and  for  the  Project 
Coordinator  to  repeat  the  aspiration  attempt  several  times  if  the  first  was  unsuccessful.  Successful 
completion  of  the  nipple  aspiration  technique  requires  adequate  time  repeated  aspiration  attempts,  and 
for  the  woman  to  massage  the  breast  toward  the  nipple  (moving  fluid  toward  the  duct  openings).  These 
scheduling  problems  have  been  corrected  and  yield  is  now  improving.  We  have  also  obtained  warming 
pads  that  safely  and  comfortably  allow  us  to  warm  the  breast  prior  to  the  aspiration  procedure.  In  other 
studies  we  have  shown  that  this  increases  the  yield.  In  addition,  we  are  beginning  to  attempt  nipple 
aspiration  of  post-menopausal  women  as  well  as  pre-menopausal,  since  the  former  may  be  expected  to 
yield  fluid  in  25-50%  of  women  below  the  age  of  70. 

1.  New  Research  Information  that  is  relevant  to  this  study 

a.  Comparative  evaluation  of  conventional  vs.  digital  mammography:  We  have 
completed  additional  prospective  evaluation  of  the  digital  mammography  system  that  we  are  using  in 
this  protocol.  We  evaluated  this  system  in  a  series  of  134  cases  which  included  23  cancer  cases.  Six 
radiologists  with  no  prior  experience  with  digital  mammography  were,  on  average,  better  at 
distinguishing  benign  and  malignant  lesions  on  the  digital  images  than  on  conventional  high  quality 
original  mammograms.  This  result  did  not  achieve  statistical  significance  with  this  sample  size,  but  the 
trend  is  clearly  shown  in  Table  4.  The  initial  data  has  been  presented  in  the  SPIE  Medical  Imaging 
Conference  in  February,  1997  and  published  in  their  proceedings.  An  updated  analysis  was  presented  at 
the  Third  International  Conference  on  Digital  Mammography,  Nijmegin,  Netherlands,  June,  1998.  This 
article  has  been  submitted  for  peer  publication  now  that  we  have  a  two  year  follow-up  of  the  benign 
lesion  cases  so  that  we  know  that  no  cancers  were  missed. 


Table  4 

Reader 

#1 

#2 

#3 

#4 

#5 

#6 

Averaee 

Digital 

Screen-film 

0.600 

0.609 

0.656 

0.616 

0.735 

0.556 

0.697 

0.575 

0.462 

0.495 

0.643 

0.644 

0.633 

0.583 

p-value 

0.923 

0.637 

0.085 

0.069 

0.741 

0.992 

Table  4  shows  the  individual  ROC  areas  under  the  ROC  curves  for  each  of  the  six  readers  as  well  as  the 
average  of  these  six  values.  The  digital  system  is  on  average,  better,  but  these  results  do  not  reach 
statistical  significance  with  this  relatively  small  sample  size. 

There  have  been  additional  publications  on  digital  mammography  performed  elsewhere.  These  articles 
have  all  been  based  on  variations  of  the  Storage  Phosphor  technique  that  we  have  been  using  or  an 
alternate  method  we  demonstrated  and  reported  on  in  1993.  Findings  by  Hundertmark,  Cowen,  Funke, 
and  Perlet  agree  with  our  basic  findings  that  this  method  of  digital  mammography  is  equivalent  to 
conventional  mammography.  An  article  by  Kheddache  indicates  that  the  system  is  not  as  good  as  screen 
film  conventional  mammography.  We  have  been  unable  to  find  any  publications  of  clinical  series  done 
with  other  methods  for  digital  mammography.  Non-published  information  suggests  that  the  three 
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competing  systems  under  test  have  not  shown  clinical  advantages  compared  to  screen  film  conventional 
mammography,  but  may  be  equivalent. 

b.  FDA  approval  for  Sestamibi:  At  the  time  of  the  original  grant  submission,  99mTc 
Sestamibi  had  not  completed  evaluation  by  the  FDA  for  use  as  a  breast  cancer  imaging  agent.  This 
evaluation  has  now  been  completed  and  Sestamibi  has  received  FDA  approval  for  this  purpose. 

There  have  been  additional  studies  published  comparing  the  accuracy  of  breast  MRI  and  Sestamibi.  In 
order  for  any  test  of  group  of  tests  to  meet  the  requirements  for  avoiding  breast  biopsy,  very  high 
negative  predictive  values  are  necessary.  Results  reported  by  Palmedo  show  a  NPV  for  Sestamibi  of 
83%  and  for  MRI  of  75%.  Fenlon  reports  NPV  for  Sestamibi  of  95%  and  for  MRI  of  91%.  Helbich 
reports  NPV  of  81%  for  Sestamibi  and  98%  for  MRI.  Helbichis  results  are  unusually  good  for  NPV  of 
MRI  and  less  than  usually  reported  for  Sestamibi,  for  uncertain  reasons.  It  is  likely  that  the  variability  of 
results  reflect  different  characteristics  of  the  suspect  breast  lesions  included  in  each  study.  Because  of 
this,  we  are  recording  in  our  data  base  detailed  information  about  the  clinical  and  mammographic 
findings  in  each  case.  The  mammographic  descriptions  are  those  of  the  Breast  Imaging  Reporting  and 
Data  System  (BI-RADS).  We  expect  that  this  analysis  will  improve  the  negative  predictive  value  of 
these  tests 

If  this  effort  is  successful,  we  would  then  be  able  to  provide  a  flow  chart  indicating  that  for  a  lesion 
having  certain  BIRADs  defined  characteristics,  MRI  and/or  Sestamibi  would  likely  provide  the  best 
information  to  help  avoid  a  biopsy.  Alternatively,  for  a  lesion  with  other  characteristics,  MRI  or 
Sestamibi  imaging  would  not  add  information  sufficient  to  avoid  biopsy.  Similar  results  would  also  be 
provided  for  palpable  lesions  based  on  their  characteristics. 

2.  rhanpes  in  Protocol;  We  have  eliminated  the  experimental  test  of  sono-elastography.  In  the 
first  year  of  the  protocol,  the  investigator  of  this  technique  was  unable  to  provide  us  with  an 
interpretation  of  his  data.  He  has  left  the  institution  so  that  the  machine  for  elastography  is  no  longer 
available. 

We  have  suspended  the  use  of  the  breast  sized  dedicated  gamma  camera  because  of  technical  problems 
in  its  operation.  The  inventor  of  this  system  had  indicated  that  a  new  system  was  being  built  and  would 
become  available.  He  has  how  indicated  that  the  newer  system  will  not  perform  to  meet  our 
requirements.  We  are  joining  in  a  grant  proposal  with  another  investigator  regarding  a  differently 
designed  high  resolution  gamma  camera.  Should  that  project  be  funded,  the  new  experimental  camera 
might  become  available  in  the  last  year  of  this  project. 

We  have  modified  our  approach  to  cytogenetic  analysis  of  nipple  aspirate  fluid  (NAF)  in  a  very  novel 
way.  The  major  problem  to  conducting  cytogenetic  analyses  on  mammary  epithelial  cells  derived  NAF 
is  that  a  sample  may  contain  as  few  as  10  epithelial  cells,  which  is  too  few  for  immunohistochemical 
methods.  We  have  been  able  to  successfully  culture  the  cells  obtained  from  NAF  to  increase  the  number 
of  cells  to  the  point  where  we  can  conduct  cytogenetic  analyses  on  them.  No  one  has  ever  accomplished 
this  before.  We  reported  this  at  the  American  Association  for  Cancer  Research  this  year  (Haddad  1998) 
(manuscript  in  preparation).  In  addition  to  the  analyses  of  p53  and  erbB-2  originally  proposed,  we 
recently  began  applying  a  state-of-the-art  molecular  cytogenetic  method,  comparative  genomic 
hybridization  (CGH)  (Kallioniemi  1992)  to  NAF-derived  mammary  epithelial  cells  to  identify 
chromosomal  gains  and  losses  associated  with  early  breast  cancer.  CGH  permits  the  rapid  screening  of 
chromosomal  imbalances  over  the  entire  genome.  Although  the  results  are  based  on  only  three  samples, 
we  have  shown  that  cells  from  two  women  with  normal  histology  had  no  CGH  abnormalities,  while  cells 
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from  one  woman  with  a  breast  tumor  showed  chromosomal  gains  in  both  19q  and  20q.  Again,  no  one 
else  has  ever  reported  being  able  to  do  CGH  on  cells  derived  from  NAF.  We  will  continue  to  apply  this 
approach  to  patients  in  the  study. 

Other  technologies  under  investigation:  We  are  in  discussions  with  the  Biofield  (Atlanta,  Ga)  and  the 
TransScan  Medical  (Ramsey,  NJ)  companies.  Each  has  developed  methods  to  record  electrical  activity 
from  the  breast  and  from  breast  cancer.  Data  from  TransScan  suggest  that  it  may  have  a  sufficiently  high 
NPV  (100%  in  a  small  series)  to  be  of  use  as  an  adjunctive  test.  Dr  Freedman  is  working  with  Genex 
Technologies,  Kensington,  MD,  as  a  consultant  to  their  SBIR  in  the  development  of  a  method  for 
recording  tactile  information  from  the  breast.  The  system  is  currently  capable  of  detecting  the  inclusions 
in  breast  palpation  training  phantoms,  but  it  is  unclear  at  this  time  how  much  characterization  of  the 
lumps  will  be  possible. 

Recently  reported  work  in  Breast  MRI  has  shown  the  feasibility  of  MRI  spectroscopy  of  the  breast 
(Roebuck,  1998)  and  other  work  has  shown  the  possible  value  of  MRI  perfusion  imaging  (Kuhl,  1997). 
We  are  currently  evaluating  whether  or  not  additional  sequences  should  be  added  to  our  MRI  imaging 
sequences  to  incorporate  this  work.  Recent  work  with  Sestamibi  (Vecchio,  1997)  has  shown  that  in 
certain  types  of  breast  cancer,  there  is  rapid  washout  of  sestamibi  associated  with  the  presence  of  p- 
glycoprotein  expression.  We  are  also  evaluating  whether  this  analysis  can  be  added  to  our  assessment  in 
patients  with  positive  sestamibi  scans. 

3.  r.liniral  and  Economic  Outcomes;  We  are  collecting  information  on  patient  satisfaction,  test 
acceptability,  and  costs  using  materials  developed  by  Core  2. 

4.  Data  acnni.sifinn  and  analysis:  We  are  recording  data  as  acquired.  We  perform  routine 
demographic  analysis  of  the  study.  Because  of  the  small  number  of  cases  to  data,  we  have  not  yet 
performed  a  statistical  analysis  of  the  imaging  features  being  found. 

III.  CONCLUSIONS:  Project  2,  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis  is  actively 
recruiting  patients  and  is  gathering  data  on  patients  with  both  benign  and  malignant  disease.  Initial 
scheduling  problems  have  been  addressed  and  recruitment  is  almost  at  the  desired  level.  We  have 
changed  several  aspects  of  the  protocol  based  on  the  new  knowledge.  We  have  eliminated  elastography 
as  this  was  not  producing  adequate  results.  Trials  of  the  breast  dedicated  gamma  camera  have  shown  that 
because  of  technical  problems  the  camera  is  not  currently  ready  for  use  in  a  clinical  trial.  It  is  clear  that 
imaging  analysis  applied  to  all  patients  will  not  provide  sufficient  information  to  eliminate  the  need  for 
biopsy.  As  we  analyze  the  combination  of  imaging  results  with  the  mammographic  and/or  physical 
examination  findings  of  the  index  lesion,  we  are  hopeful  that  we  will  be  able  to  provide  guidelines  for 
the  choice  of  MRI  vs  Sestamibi  vs  biopsy  without  the  use  of  additional  imaging.  We  have  also 
incorporated  state  of  the  art  approaches  to  c5rtogenetic  analyses,  and  are  the  first  to  show  that  epithelial 
cells  from  NAF  can  by  grown  in  culture  and  analyzed  with  CGH. 
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PROJECT  3:  DEVELOPMENT  OF  NOVEL  ANTIANGIOGENIC 
THERAPIES  IN  METASTATIC  BREAST  CANCER 

I.  INTRODUCTION:  The  overall  purpose  of  this  proposal  is  to  evaluate  the  clinical  benefits  of 
inhibitors  of  angiogenesis  in  regards  to  improving  the  care  of  patients  with  breast  cancer.  We  are 
complementing  these  clinical  trials  with  studies  of  the  quality  of  life  of  participating  patients,  as  well  as 
with  studies  of  the  cost  effectiveness  of  application  of  these  agents  in  comparison  to  standard  care. 

As  described  in  our  original  proposal,  several  possible  angiogenic  inhibitors  are  available  for  study.  We 
selected  two  of  these  agents  for  our  studies:  the  fumagillin  derivative,  TNP-470;  and  the  sedative, 
thalidomide.  Both  had  been  shown  to  have  anti-neovascular  and  anti-neoplastic  properties  in  preclinical 
studies,  and  phase  I  studies  of  these  drugs  were  either  completed  or  underway  at  the  time  of  our  original 
proposal. 

Clinical  trials  are  now  underway  that  will  lead  to  accomplishment  of  our  goals  and  aims.  We  have 
completed  a  Phase  n  study  of  thalidomide,  and  a  Phase  I  pilot  study  of  TNP-470  in  combination  with 
paclitaxel  is  actively  accruing.  We  anticipate  submitting  a  phase  HI  trial  in  which  paclitaxel  plus 
TNP470  will  be  compared  to  paclitaxel  alone.  The  following  seetions  will  describe  our  progress  to  date, 
as  well  as  problems  we  have  encountered  and  the  actions  we  have  taken  to  resolve  them. 

II.  BODY 


A.  HYPOTHESIS/PURPOSE:  We  hypothesize  that  incorporation  of  well-tolerated 
antiangiogenic  agents  into  standard  treatment  regimens  for  breast  cancer  will  increase 
progression  free  survival,  improve  quality  of  life  and,  due  to  fewer  treatment  related  side  effects, 
decrease  health  care  costs.  Because  these  agents  are  unlikely  to  result  in  objective,  measurable 
tumor  regressions,  we  feel  it  is  necessary  to  develop  innovative  trial  designs  to  document  their 
efficacy. 

B.  TECHNICAL  OBJECTIVES: 

1.  To  evaluate  the  antitumor  activity  of  novel,  non-cytotoxic  antiangiogenic  agents 
for  the  treatment  of  metastatic  breast  cancer  in  Phase  n  and  Phase  El  trials.  These 
studies  will  increase  the  availability  of  investigational  agents  to  minority  and  under 
served  patient  populations  with  metastatic  breast  cancer. 

2.  To  evaluate  the  impact  on  quality  of  life  of  non-cytotoxic  antiangiogenic  agents  in 
a  diverse  spectrum  of  patients  with  metastatic  breast  cancer. 

3.  To  evaluate  the  cost-effeetiveness  of  non-cytotoxic  antiangiogenic  agents  in 
patients  with  metastatic  breast  cancer. 

C.  OVERVIEW  OF  CLINICAL  TRIALS  OF  ANTI- ANGIOGENESIS:  In  our  initial 
proposal,  we  planned  two  separate  clinical  trials  of  anti-angiogenic  agents.  In  the  first,  we 
proposed  to  test  the  aetivity  of  the  angiogenic  inhibitor,  TNP-470,  using  a  novel  trial  design.  In  a 
second  study,  we  proposed  to  test  the  efficacy  of  oral  thalidomide,  in  a  randomized  phase  II 
elinical  trial.  After  some  initial  adjustments  in  trial  design,  we  have  now  completed  the 
thalidomide  trial,  and  we  are  actively  accruing  to  a  Phase  I  study  of  the  combination  of  weekly 
paclitaxel  plus  TNP470.  The  pre-clinical  data  and  rationale  for  these  studies  was  fully  presented 
in  our  update  last  year.  The  following  sections  review  our  progress  in  these  two  studies,  to  date. 
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1.)  Studies  of  TNP470  and  paclitaxel;  In  our  last  report,  we  provided  evidence  that  the 
combination  of  TNP470  and  paclitaxel  is  of  interest.  Prior  Phase  I  studies  with  TNP470  alone 
demonstrated  that  the  plasma  half  life  of  TNP470  is  very  short.  Preclinical  evidence  suggests  that 
paclitaxel  might  prolong  the  half-life  of  TNP470,  presumably  by  reducing  hepatic  clearance. 
Moreover,  paclitaxel  alone  has  demonstrated  anti-angiogenic  activity.  Finally,  recent  studies  from  other 
sites  have  demonstrated  that  paclitaxel  can  be  administered  weekly  with  an  excellent  safety  profile. 

Revised  Rpsparrh  Plans.  Taken  together,  these  results  suggest  that  the  combination  of  paclitaxel  and 
TNP-470  might  result  in  both  direct  tumor  cell  cytotoxicity  due  to  the  paclitaxel  and,  more  germane  to 
this  proposal,  to  additive  and  perhaps  synergistic  suppression  of  angiogenesis  due  to  both  drugs. 
However,  the  precise  dose,  schedule  and  toxicides  of  combining  these  two  agents  have  not  been 
determined. 

We  therefore  proposed  to  delay  initiation  of  our  randomized  trial  while  we  performed  a  pilot 
phase  I  clinical  study  to  determine  whether  weekly  administration  of  paclitaxel,  coupled  with 
simultaneous  TNP-470,  is  safe,  and  to  determine  the  MTD  of  TNP470  when  delivered  in 
combination  with  paclitaxel.  The  endpoints  we  will  use  to  make  this  decision  include 
pharmacokinetics  (TNP-470  levels),  toxicities,  convenience  of  drug  delivery,  and  overall  cost  of 
administration. 


We  plan  to  perform  a  randomized  trial  in  patients  with  metastatic  breast  cancer  after  we  have  determined 
the  optimal  dose  of  weekly  paclitaxel  and  TNP-470.  As  proposed  in  our  last  update,  the  pilot  trial  of 
weekly  paclitaxel  and  TNP470  is  being  performed  in  patients  with  any  metastatic  malignancy  that  is 
refractory  to  standard  therapy  or  for  whom  paclitaxel  would  be  considered  appropriate  therapy. 
However,  we  are  preferentially  placing  any  patient  with  breast  cancer  for  whom  taxol  is  a  reasonable 
treatment  option  on  these  trials.  We  have  chosen  this  strategy  for  the  following  reasons:  1)  there  is  no 
reason  to  believe  that  the  toxicities  and  pharmacokinetics  observed  in  patients  with  other  solid  tumors 
would  not  be  applicable  to  patients  with  breast  cancer;  2)  paclitaxel  is  active  in  many  malignancies,  and 
the  schedule  to  be  tested  is  novel  and  may  have  even  greater  activity  than  that  used  in  the  standard 
clinical  setting;  and  3)  wider  eligibility  will  hasten  our  ability  to  complete  this  pilot  and  move  on  with 
the  breast  cancer-specific  randomized  trial. 


Following  completion  of  this  study,  which  we  anticipate  will  take  approximately  six  months  to 
complete,  we  will  proeeed  with  a  randomized  trial  comparing  paclitaxel  vs.  paclitaxel  plus  TNP-470  in 
patients  with  metastatic  breast  cancer,  using  the  paclitaxel  and  TNP470  dose  and  schedule  selected  from 
the  pilot. 


We  are  requesting  the  same  support  as  previously  awarded  to  conduct  the  pilot  paclitaxel/TNP-470  trial. 
The  trial  is  partially  supported  by  TAP  Pharmaceuticals.  However,  the  research  nurse  supported  by  the 
DOD  is  actively  participating  in  regards  to  the  quality  of  life  and  cost  effectiveness  analyses,  which  are 
not  funded  by  TAP.  Therefore,  data  management  and  other  responsibilities  of  the  research  nurse, 
including  QOL  and  CEA  will  be  entirely  supported  by  DOD  funds. 
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Figure  2  illustrates  our  current  clinical  trial  plan: 
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TNP-470  PILOT  TRIAL  2:  Pilot  Trial  of  Paclitaxel  and  TNP-470  II.  Weekly  1  hr  Infusion 
Paclitaxel  plus  TNP-470 


In  anticipation  of  initiating  a  prospective  randomized  trial  of  paclitaxel  with  or  without  TNP-470, 
we  wish  to  determine  whether  the  optimal  dose  of  this  combination  of  drugs,  using  a  relatively 
novel  schedule. 

We  are  currently  performing  a  pilot  trial  that  takes  advantage  of  the  recently  reported  results  of 
administration  of  paclitaxel  at  relatively  high  doses  (80-100mg/m2)  on  a  weekly  schedule  with 
acceptable  toxicities.  We  will  gather  QOL  and  pharmacokinetic  data  from  patients  in  this  pilot  study,  in 
order  to  model  these  parameters  for  the  prospective  randomized  trial. 


1.  OBJECTIVES 

1.1  To  determine  the  dose  limiting  toxicities  (DLTs),  maximum  tolerated  dose  (MTD)  and 
pharmacokinetics  of  TNP-470  and  paclitaxel  when  administered  together  by  intravenous  (IV) 
infusion  of  paclitaxel  over  1  hour  followed  by  TNP-470  over  4  hours,  once  every  week  in  patients 
with  advanced,  incurable  malignancies. 

1.2  To  document  any  objective  antitumor  responses  that  occur  in  patients  treated  on  this 
protocol. 

1.3  To  obtain  a  metabolic  profile  on  each  patient  with  respect  to  P4502D6,  P4503A4,  P4502C18 
and  N-acetyltransferase  and  to  evaluate  the  data  obtained  from  this  trial  with  respect  to  these 
parameters. 

1.4  To  describe  quality  of  life  (QOL)  and  cost  of  treatment  for  patients  on  this  protocol. 

2.  PATIENT  ELIGIBILITY: 

2.1  Patient  must  meet  all  of  the  following  criteria: 

2.1.1  Patients  must  have  a  histologically  confirmed,  incurable  malignancy  with  locally  unresectable 
disease  or  distant  metastasis.  Patients  must  have  malignancies  considered  to  be  unresponsive  or  poorly 
responsive  to  the  best  cancer  treatments  currently  available.  Specifically,  there  must  be  no  other  mode 
of  therapy  which  would  have  a  greater  chance  of  producing  cure  or  significant  palliation. 

2.1.2  Patients  must  be  1 8  years  of  age  or  older. 
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2. 1 .3  Patients  must  have  an  anticipated  survival  of  at  least  8  weeks. 

2.1.4  Patients  must  be  fully  informed  about  their  illness  and  the  investigational  nature  of  the  study 
protocol  (including  foreseeable  risks  and  possible  side  effects),  and  must  sign  an  informed  consent. 

2.1.5  Patients  must  be  ambulatory,  with  an  ECOG  performance  status  of  0,  1  or  2  and  must  be 
maintaining  a  reasonable  state  of  nutrition,  consistent  with  weight  maintenance. 

2. 1 .6  Patients  must  have  adequate  organ  function: 

2. 1.6.1  Hematologic:  WBC  3,000/nim3,  granulocytes  l,500/mm3  and  platelet  count  100,000/mm3); 

2. 1.6.2  Coagulation:  PT  and  PTT  within  the  normal  range  unless  on  anti-coagulants; 

2. 1 .6.3  Hepatic:  bilirubin  <  1 .2;  SGOT,  SGPT  <2  x  ULN;  and 

2. 1.6.4  Renal:  serum  creatinine  <1.5  (or  creatinine  clearance  60  ml/min). 

2. 1 .7  Patients  must  be  on  stable  doses  of  any  drugs  which  may  affect  hepatic  drug  metabolism  or  renal 
drug  excretion  (e.g.— non-steroidal  anti-inflammatory  drugs,  corticosteroids,  diphenylhydantoin, 
barbiturates,  narcotic  analgesics,  probenecid).  Such  drugs  should  not  be  initiated  while  the  patient  is 
participating  in  this  study  unless  required  to  ameliorate  toxicity. 

2.1.8  Patients  must  have  recovered  from  the  reversible  side  effects  of  prior  therapy 

2.2  Contraindications  to  Enrollment 

2.2.1  Recent  major  surgery  (within  21  days). 

2.2.2  History  of  a  bleeding  diasthesis 

2.2.3  Recent  (<  6  weeks)  history  of  seizures. 

2.2.4  History  of  peripheral  neuropathy  Grade  2. 

2.2.5  Frequent  vomiting  or  severe  anorexia. 

2.2.6  History  of  weight  loss  >  10%  of  current  body  weight  within  the  last  4  weeks. 

2.2.7  Pregnant  (obtain  pregnancy  test  in  women  with  child  bearing  potential)  or  lactating  women. 
(NOTE:  women  and  men  enrolled  in  the  study  are  to  practice  an  effective  method  of  birth  control  while 
on  the  study  and  for  at  least  six  months  after  their  last  treatment  on  protocol). 

2.2.8  Serious  intercurrent  medical  illnesses  which  would  interfere  with  the  ability  of  the  patient  to 
carry  out  the  treatment  program. 

2.2.9  The  following  therapies  are  prohibited  and  may  not  be  administered  to  patients  being  treated  on 
this  protocol:  chemotherapy  other  than  that  specified  in  this  protocol,  and  immunotherapy.  Limited  field 
radiation  is  permitted  for  painful  bony  lesions  or  other  palliation. 

2.2.10.  Patients  who  have  been  treated  with  a  hormonal  therapy  for  6  months  and  who  have  evidence  of 
progressive  disease  may  be  entered  on  this  protocol  and  continued  on  their  current  hormonal  therapy  if 
the  patient  and  their  physician  feel  it  is  in  the  patient's  best  interest. 


3.  TREATMENT  PLAN:  Summary.  Eligible  patients  who  have  signed  the  consent  form  will 
have  their  metabolic  profile  determined.  TNP-470  alone  will  be  administered  as  a  4-hour 
infusion  on  day  1.  Taxol  will  be  administered  starting  on  day  8  as  a  1-hour  infusion,  followed  by 
TNP-470  as  a  4-hour  infusion. 
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The  second  and  subsequent  cycles  will  be  administered  at  1  week  intervals  from  the  first  day  of  Taxol 
infusion.  For  each  cycle,  Taxol  will  be  administered  as  a  1  hour  infusion  with  TNP-470  given  as  a 
4-hour  infusion  on  the  same  day  as  Taxol  treatment.  All  treatment  will  be  done  on  an  outpatient  basis. 


D1 

D8 

D15 

D22 

D29 

TNP-470 

X 

X 

X 

X 

X 

Paclitaxel 

X 

X 

X 

X 

In  the  absence  of  progressive  disease,  patients  may  be  continued  on  treatment.  Patients  who  experience 
dose  limiting  toxicides  may  resume  treatment  at  a  lower  dose  if  the  side  effects  resolve  within  3  weeks. 


3.1.  Patient  dose  escalation.  In  the  absence  of  TNP-470,  the  MTD  for  paclitaxel  alone  given  on  a 
weekly  schedule  is  reported  to  be  80-100  mg/m2.  Therefore  we  will  not  strive  to  exceed  100mg/m2 
weekly,  and  we  will  stop  the  study  if  toxicity  is  satisfactory  at  dose  level  6.  If  patient  has  not  had 
>grade  1  toxicity  during  previous  four  weeks  and  at  least  one  patient  is  at  a  higher  dose  level  for  >3 
weeks  without  DLT,  then  the  former  patient  may  be  treated  for  his/her  next  cycle  at  the  higher  dose 
level.  These  patients  will  not  be  counted  towards  defining  the  DLT. 


3.2  Dose  levels. 


Level 

TNP-470  (mg/m^) 

Taxol  (mg/m^) 

1 

88.5 

70 

2 

88.5 

80 

3 

133 

80 

4 

133 

90 

5 

177 

90 

6 

177 

100 

The  first  3  patients  will  begin  on  dose  level  1.  If  no  patients  develop  dose  limiting  toxicity  during  the 
first  4  weeks,  then  the  next  3  patients  will  be  started  at  dose  level  2.  If  1  of  3  patients  experience  dose 
limiting  toxicity  during  the  first  4  weeks  of  TNP-470,  then  an  additional  3  patients  will  be  started  at  that 
dose  level.  If  less  than  2  of  6  patients  treated  at  any  dose  level  experience  dose  limiting  toxicity,  the 
next  patients  will  be  started  at  the  next  dose  level.  As  soon  as  two  patients  at  a  given  dose  level 
experience  dose  limiting  toxicity,  no  additional  patients  will  be  started  at  that  dose  level.  If  at  least  six 
patients  have  been  studied  on  the  previous  dose  level  then  that  dose  level  will  then  be  considered  the 
MTD. 


3.3  Definition  of  the  Maximum  Tolerated  Dose  (MTD)  and  the  Recommended  Phase  2  Dose 
(RP2D),  which  is  the  dose  we  will  use  in  the  prospective  randomized  trial  of  paclitaxel  vs. 
paclitaxel  +  TNP-470.  The  MTD  is  defined  as  the  highest  dose  level  which  results  in  Dose  Limiting 
Toxicity  (DLT,  defined  by  the  shaded  boxes  in  the  NCI  Common  Toxicity  Criteria)  in  fewer  than  2/6 
patients.  When  >2  patients  experience  DLT  at  a  given  dose  level,  the  MTD  will  have  been  exceeded 
and  the  previous  dose  level  will  be  declared  the  MTD  provided  6  patients  were  treated  at  that  level. 
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Often  the  RP2D  will  be  the  same  as  the  MTD.  However,  if  the  toxicities  observed  at  the  dose  level 
above  the  MTD  or  in  1  of  6  patients  at  the  MTD  were  particularly  severe,  irreversible  or  fatal,  and 
clearly  related  to  drug  administration,  the  next  lower  dose  level  would  be  declared  the  RP2D  provided 
the  side  effects  observed  in  all  6  patients  treated  at  this  dose  level  were  acceptable.  As  explained  above, 
tolerance  to  the  RP2D  will  then  be  confirmed  by  the  study  of  6  additional  patients. 

3.4.  Accrual  of  women  and  minorities.  Characterization  of  drug  metabolism,  pharmacokinetics  and 
pharmacod5mamics  in  anticipation  of  a  prospective  randomized  trial  in  women  with  metastatic  breast 
cancer  is  a  major  objective  of  this  pilot  trial.  However,  as  noted,  although  we  will  preferentially  treat 
women  with  breast  cancer  on  this  study,  it  will  not  be  limited  to  patients  with  breast  cancer.  If  fewer 
than  50%  of  the  patients  treated  at  the  RP2D  are  women,  additional  women  may  be  accrued  at  the  RP2D 
to  evaluate  any  possible  differences  in  drug  processing.  Since,  by  definition,  minority  patients  (Black, 
Hispanic,  Oriental,  and  Native  American)  are  less  likely  to  be  studied  in  any  clinical  trial,  additional 
minority  patients  may  be  entered  at  the  RP2D  to  obtain  data  relevant  to  these  populations.  Indeed,  as 
described  in  the  Patient  Access  Core  section  of  this  report,  we  are  making  a  special  effort  to  enroll 
minorities  in  these  studies. 


4.  PHARMACOKINETICS 

4.1  Collection  of  blood  samples.  Blood  samples  (9  ml)  will  be  collected  in  heparinized 
(nonseparator)  tubes.  At  each  sampling  time  1  ml  of  whole  blood  will  be  withdrawn  and  discarded  to 
remove  blood  diluted  with  the  heparin  used  to  maintain  catheter  patency.  Vacutainer  collection  tubes  are 
to  be  immediately  placed  on  ice  and  centrifuged  at  4°C  for  5-10  min.  To  1  ml  of  plasma,  add  100  :1  of 
2%  (wt.%)  H2S04  (Mallinckrodt,  Paris,  KY,  USA).  The  addition  of  sulfuric  acid  to  the  samples  has  the 
effect  of  acidifying  the  plasma  to  a  pH  of  4  to  5,  a  pH  range  in  which  TNP-470  is  most  stable. 
Acidification  of  the  plasma  also  serves  to  partiality  denature  plasma  proteins.  Plasma  is  divided  into  2 
aliquots  in  screw  top  polyethylene  tubes  and  then  labeled  and  stored  at  -70oC  or  lower.  Samples  will  be 
assayed  by  the  Abbott  Laboratories. 


4.2  Time  points  for  sampling.  TNP-470  pharmacokinetics.  Complete  pharmacokinetics  are 
mandatory  after  the  day  1  and  8  injections.  Pharmacokinetics  may  be  repeated  in  patients  who  continue 
to  receive  paclitaxel/TNP-470  past  day  29.  A  blood  sample  should  be  obtained  just  prior  to  the  injection 
and  then  and  4  hours  during  the  infusion  and  5,  15,  30,  60,  and  120  minutes  after  the  end  of  the  infusion 
and  24  and  48  hours  after  the  beginning  of  the  infusion.  The  exact  date  and  time  that  the  infusion  was 
started  and  completed,  and  each  blood  sample  was  obtained  must  be  recorded. 

4.2.1  Taxol  Pharmacokinetics  and  other  fluids  and  tissues.  These  specimens  will  be  collected, 
processed,  and  handled  as  described  above  for  Pilot  Trial  I. 


5.  TREATMENT  MODIFICATIONS  AND  MANAGEMENT  OF  TOXICITY 

5.1  Dose  modification  for  toxicity.  Dose  limiting  toxicities  (DLTs)  are  identified  in  the  NCI 
Common  Toxicity  Criteria  appended  to  the  protocol.  Specifically,  hematologic  DLT  will  be  defined  as 
granulocyte  nadir  <500  /:|iL  for  >7  days,  platelet  count  <50,000/:|iL  or  febrile  neutropenia  (temperature 
>38°C  with  AGC  <l,000/|jL).  When  DLT  occurs,  treatment  with  TNP-470  and  taxol  will  be  interrupted 
until  the  toxicity  decreased  by  2  grades  or  returns  to  baseline. 
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In  case  of  hematologic  DLT,  the  patient  may  be  retreated  at  the  same  dose  level  with  appropriate 
medical  management  of  toxicity  as  described  below.  If,  however,  the  hematologic  DLT  recurs  despite 
appropriate  medical  management,  the  patient  should  be  treated  at  the  next  lower  dose  level  on 
subsequent  cycles.  In  case  of  a  non-hematologic  DLT,  the  patient  should  be  treated  at  the  next  lower 
dose  level  on  subsequent  cycles.  Patients  who  experience  a  non-hematologic  DLT  on  the  first  dose  level 
should  be  restarted  at  50%  of  the  dose  for  both,  TNP-470  and  taxol.  Hematologic  DLTs  should  receive 
appropriate  medical  management  without  dose  reduction.  If  the  hematologic  DLT  recurs  despite 
appropriate  medical  management,  the  patient  should  be  retreated  at  50%  of  the  doses  for  both,  TNP-470 
and  taxol. 


Patients  who  experience  toxicities  1  Grade  or  more  above  DLT  will  be  considered  to  have  had 
potentially  life  threatening  toxicity  from  TNP-470.  In  general  these  patients  should  not  be  restarted  on 
TNP-470  once  toxicity  resolves  unless  there  is  some  indication  of  patient  benefit.  In  these  cases  the 
reason(s)  for  reinstituting  TNP-470  must  be  clearly  indicated  in  the  case  report  form. 

5.2  Management  of  anticipated  toxicities. 

5.2.1  TNP-470.  Toxicities  observed  in  phase-I  trials  of  TNP-470  included  mild  fatigue,  nausea  and 
central  nervous  system  (CNS)  toxicities.  CNS  toxicities  included  ataxia,  gait  disturbance,  dizziness, 
light-headedness,  nystagmus,  increased  anxiety  and  emotional  lability.  These  were  dose  limiting  and 
resolved  within  4  weeks  of  stopping  the  treatment.  During  the  study,  physical  and  neurologic  exams  and 
laboratory  parameters  (platelet  counts  and  coagulation  studies)  will  be  closely  monitored.  TNP-470  will 
be  discontinued  at  the  first  clinical  evidence  of  bleeding  (e.g.-cutaneous  or  retinal  petechiae,  guaiac 
positive  stools),  thrombocytopenia,  coagulation  abnormalities,  seizures,  or  ataxia  (see  dose  limiting 
toxicities  that  have  been  shaded  in  NCI  Common  Toxicity  Criteria). 

5.2.2  Paclitaxel.  Blood  counts  will  be  closely  monitored  for  myelosuppression,  by  far  the  commonest 
toxicity.  For  patients  experiencing  only  dose  limiting  myelosuppression  in  the  absence  of  other 
non-hematologic  DLT,  granulocyte-colony  stimulating  factor  ([G-CSF]  filgrastim;  Amgen,  Thousand 
Oaks,  CA)  5:g/kg/day  will  be  administers  subcutaneously  on  days  5  through  12  beginning  24  hours  after 
the  completion  of  the  taxol  infusion.  G-CSF  will  be  continued,  if  necessary,  till  the  AGC  is  >2,000/:L 
for  3  consecutive  days.  Nausea  and  vomiting  will  be  treated  as  per  the  anti-emetic  guidelines  at  the 
Lombardi  Cancer  Center;  diarrhea  may  be  managed  with  anti-motility  agents  like  loperamide;  mucositis 
may  be  managed  with  mouth  washes;  arthralgias/  myalgias  may  be  treated  with  analgesics  e.g.  tylenol 
with  codeine.  Peripheral  neuropathies  are  generally  transient  and  require  no  specific  treatment.  Febrile 
neutropenia  will  be  treated  as  per  current  guidelines  at  Lombardi  Cancer  Center.  Hypersensitivity 
reactions  to  taxol  are  rare;  however  as  a  prophylaxis,  decadron  20  mg  p.o.  will  be  given  12  hrs  and  6  hrs 
prior  to  taxol  administration,  followed  by  decadron  20  mg  i.v.,  diphenhydramine  50  mg  i.v.  and 
famotidine  20  mg  i.v.  60  minutes  prior  to  taxol  administration.  Treatment  for  toxicities  in  individual 
patients  will  be  determined  by  the  principal  investigator.  Treatment  will  be  held  at  the  first  evidence  of 
non-hematologic  DLT  as  defined  by  the  shaded  boxes  in  the  NCI  Common  Toxicity  Criteria. 


5.3  Removal  from  study  for  prolonged  toxicity.  Patients  who  do  not  experience  DLTs  may 
continue  to  receive  treatment.  If  DLT  occurs,  treatment  must  be  interrupted  and  the  patient  assessed  at 
weekly  intervals.  Treatment  may  be  resumed  according  to  the  guidelines  mentioned  above.  If  it  is  not 
possible  to  resume  therapy  after  a  4  week  delay  due  to  persistent  treatment  related  toxicities,  the  patient 
should  be  taken  off  study. 
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5.4  Continued  treatment  of  patients  who  are  experiencing  significant  clinical  benefit.  It  may  be 
in  the  patient's  best  interest  to  continue  on  treatment  despite  the  occurrence  of  prolonged  or  otherwise 
unacceptable  toxicity.  Patients  who  are  experiencing  a  significant  clinical  response  from  treatment  and 
in  whom  continued  therapy  is  indicated  may  be  continued  at  a  reduced  dose  of  TNP-470  as  determined 
by  the  Principal  Investigator. 


5.5  Unavoidable  treatment  delays  for  non-medical  reasons.  Treatment  interruptions  for 
non-medical  reasons  (for  any  reason,  at  the  discretion  of  the  patient  and  physician)  are  at  times 
unavoidable  and  are  permissible  under  this  protocol.  However,  every  attempt  should  be  made  to  avoid 
any  non-medical  treatment  delays,  especially  during  the  first  4  weeks  of  treatment.  Patients  who  require 
frequent  or  prolonged  treatment  interruptions  should  be  taken  off  study.  Patients  who  have  their 
treatment  interrupted  for  reasons  not  related  to  side  effects  during  the  first  14  days  of  treatment  will  not 
be  included  in  the  determination  that  it  is  safe  to  enter  subsequent  patients  at  the  next  higher  dose  level 
and  an  additional  (replacement)  patient  will  be  started  at  this  dose  level. 


6.  TOXICITY  MONITORING  AND  ADVERSE  EXPERIENCE  REPORTING 

6.1  At  each  weekly  visit  during  the  first  4  weeks  and  every  2  weeks  thereafter: 

6.1.1  an  interim  hi.stnrv  will  be  obtained  and  a  directed  physical  examination  (to  include  at  a  minimum 
ECOG  performance  status,  weight,  fundoscopic  exam,  examination  of  skin  and  mucosal  surfaces  for 
petechiae)  will  be  performed; 

6.1.2  obtain  a  CBC.  differential,  platelet  count,  coagulation  studies ; 

6.1.3  obtain  a  chemistry  survey  (to  include  BUN,  creatinine,  LDH,  SGOT/AST,  alkaline  phosphatase, 
total  bilirubin,  calcium,  glucose,  and  uric  acid),  electrolytes  and  SGPT. 

6. 1 .4  Obtain  a  urinalysis  and  stool  guiac. 


6.2  Laboratory  studies  will  be  repeated  more  frequently  if  clinically  indicated,  and  any 
abnormalities  potentially  related  to  treatment  will  be  followed  until  they  have  resolved,  or  have 
been  determined  to  not  be  treatment-related. 


7.  CRITERIA  FOR  TERMINATING  TREATMENT 

7.1  Patients  who  experience  substantial  benefit  attributed  to  treatment  should  continue  to 
receive  protocol  therapy  until  progressive  disease  is  discovered.  Reasons  for  continued  treatment  are 
to  be  documented  in  the  case  records. 

7.2  Rapid  disease  progression  in  the  first  month  of  treatment  (  50%  enlargement  of 
measurable  disease)  is  grounds  for  termination  of  treatment.  Patients  with  less  rapid  disease 
progression  may  remain  on-study,  at  the  discretion  of  the  investigator  after  discussion  with  the  patient. 

7.3  Any  disease  progression  (  25%,  or  new  metastases)  occurring  after  the  first  month  on 
study,  requires  treatment  termination. 


7.4  DLT  that  does  not  resolve  within  3  weeks  of  stopping  TNP-470. 
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7.5  Intercurrent  illness  which  prevents  further  therapy. 

7.6  General  or  specific  changes  in  the  patient's  condition  which  render  the  patient 
unacceptable  for  further  treatment  in  the  judgment  of  the  investigator. 


7.7  The  patient  or  patient's  physician  is  free  to  discontinue  treatment  and  take  the  patient  off 
study  at  any  time,  if  this  is  believed  to  be  in  the  patient's  best  interest. 


8.  STATISTICAL  CONSIDERATIONS:  This  study  will  determine  the  Dose  Limiting  Toxicities 
(DLTs)  and  Maximum  Tolerated  Dose  (MTD)  for  TNP-470  and  Taxol  administered  by  IV  injection  on  a 
weekly  schedule.  The  MTD  is  defined  as  the  highest  dose  level  which  results  in  DLT  during  the  first  4 
weeks  of  treatment  in  fewer  than  2/6  patients,  unless  Dose  Level  6  is  reached  without  DLT.  In  that  case. 
Dose  Level  6  will  be  used  for  subsequent  studies.  When  2  patients  experience  DLT  at  a  given  dose 
level,  the  MTD  will  have  been  exceeded  and  the  previous  dose  level  will  be  declared  the  MTD. 


8.1  PK  and  Correlative  Science  Studies.  TNP-470  will  be  assayed  in  plasma  and  urine  for  each 
patient  treated  on  this  study  by  Abbott  Laboratories.  Plasma  samples  will  be  collected  for  assays  of 
circulating  angiogenic  factors,  including  VEGF  and  bFGF,  as  well  as  for  assays  of  global  angiogenic 
potential,  as  measured  by  growth  stimulation  or  inhibition  of  human  umbilical  vein  endothelial  cells  in 
culture.  These  studies  will  be  performed  in  the  laboratories  of  Dr.  Anton  Wellstein  and  Dr.  Daniel  F. 
Hayes. 

8.1.1  Quality  of  Life  (QOL)  and  Cost  Effectiveness  Analysis  (CEA).  Each  patient  will  be  assessed 
for  QOL  parameters  prior  to  and  during  therapy.  These  will  be  described  in  great  detail  in  the  Cancer 
Clinical  and  Economic  Outcomes  Evaluations  Core.  Of  note,  particular  care  will  be  made  to  assess 
patient  choice  regarding  the  effects  of  having  weekly  infusions,  including  the  inconvenience  and  cost  of 
the  having  to  visit  the  outpatient  infusion  room  at  the  Lombardi  Clinic,  and  the  5-6  hours  necessary  for 
infusion  each  week. 


Siimmarv  of  TNP-470  Pilot  Studies.  In  summary,  preclinical  and  clinical  data  suggest  that  the 
combination  of  paclitaxel  and  TNP-470  may  be  additive  if  not  synergistic  as  a  result  of  prolonged 
half-life  of  TNP-470  and  additive  anti-angiogenic  activities.  Therefore,  we  plan  to  conduct  a 
prospective  randomized  trial  comparing  paclitaxel  and  TNP-470  to  paclitaxel  alone  in  women  with 
metastatic  breast  cancer.  This  pilot  study  will  provide  data  that  permit  us  to  select  a  schedule  and 
dose  for  this  combination,  based  on  pharmacokinetics,  quality  of  life,  and  cost  of  the  two  regimens. 

Progress  to  Date;  As  of  September  15,  1998,  seven  patients  have  entered  into  this  Phase  I  trial.  One 
patient  has  discontinued  therapy  and  the  others  remain  on  therapy  with  no  dose  limiting  toxicities  thus 
far.  The  following  table  summarizes  the  patient  characteristics  of  these  subjects: 


27 


1 


DAMD17-96-2-6069,  Project  3 


Marc  E.  Lippman,  MD 


Dose  Level 

Disease 

Gender 

I 

Cervical  Cancer 

F 

Anal  Cancer 

Cancer  of  Unknown  Origin 

II 

Ovarian  Cancer 

F 

Breast  Cancer 

F 

III 

Breast  Cancer 

F 

Lung  Cancer 

In  addition,  there  are  three  more  patients  waiting  to  begin  therapy.  One  of  these  will  be  at  dose  level  HI, 
and  the  next  two  will  be  at  dose  level  IV.  According  to  protocol  guidelines,  we  are  placing  three 
patients  on  study  per  month.  We  anticipate  enrolling  patients  up  to  and  including  dose  level  VI  unless 
we  observe  DLTs  prior  to  that  level.  We  will  then  place  three  more  (total  of  six)  patients  onto  the 
MTD.  At  the  current  accrual,  we  anticipate  completing  this  Phase  I  trial  in  March  or  April,  1999. 

We  have  now  begun  writing  the  prospective  randomized  trial.  We  will  select  the  dose  of 
paclitaxel/TNP470  as  indicated  from  the  results  of  the  Phase  I  trial.  We  anticipate  opening  the 
prospective  randomized  trial  in  mid-late  spring  1999. 


2.)  riinical  Trial  of  Thalidomide  Overview.  As  described  in  our  initial  proposal,  the  sedative 
thalidomide  has  been  shown  to  have  potent  anti-angiogenic  activity  in  preclinical  models.  Indeed,  it  has 
recently  been  approved  for  clinical  use  in  this  country  for  non-neoplastic  diseases,  with  the  caveats 
necessary  to  avoid  exposure  to  pregnant  women. 

We  therefore  chose  to  pursue  a  randomized  Phase  n  study  of  thalidomide  in  patients  with  breast  cancer. 
We  have  now  fully  completed  accmal  and  followup  of  patients  on  this  trial.  The  following  is  a  progress 
report  of  the  clinical  aspects  of  this  study.  The  correlative  science,  QOL,  and  cost  studies  are  not  yet 
sufficiently  mature  to  report. 

Pharmacokinetics  will  be  performed  at  Georgetown  in  the  laboratory  of  Dr.  Robert  Flockhart. 
Circulating  bFGF,  VEGF,  and  TNF  levels  will  be  performed  at  Georgetown  in  the  laboratory  of  Dr. 
Anton  Wellstein. 


Phasp  IT  Evaluation  of  Thalidomide  in  Patients  with  Metastatic  Breast  Cancer 

Patients  accrued  to  Thalidomide:  Twenty  eight  patients  have  been  accrued  at  the  four  centers  by 
6/9/1998  as  seen  in  the  accompanying  table  .  Fourteen  patients  were  accraed  on  each  of  the  two  dose 
levels. 


Dose 

Georgetown 

Dana  Farber 

Chicago 

Duke 

Total 

200mg 

6 

4 

3 

1 

14 

800mg 

9 

3 

2 

0 

14 

Total 

15 

7 

5 

1 
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All  patients  have  been  removed  from  the  study  due  to  progressive  disease  except  two  patients.  The  first 
was  removed  due  to  grade  3  peripheral  neuropathy  and  the  second  refused  to  continue  treatment  on 
study  due  to  mild  side  effects  ( refused  dose  reduction). 


Patient  Characteristics 


Characteristic 

200mg 

800mg 

Age 

30-40 

1 

3 

41-50 

7 

2 

51-60 

5 

4 

61-70 

0 

4 

71-85 

1 

1 

Prior  Chemotherapy  regimens 

0-1 

2 

2 

2-3 

12 

12 

ABMT 

3 

2 

Number  of  Hormonal  Therapy 

0-1 

7 

5 

2-4 

7 

9 

Site  of  Disease 

Bone  Only 

1 

0 

LN  only 

3 

1 

Liver  Only 

1 

1 

Chest  Wall 

1 

0 

2-4 

8 

12 

Dose  modifications: 

One  patient  at  the  200mg  dose  required  dose  reduction  due  to  grade  3  neuropathy.  At  the  800mg  dose, 
four  patients  had  to  reduce  dose  to  600mg  and  two  patients  to  400mg,  all  due  to  neurotoxicity 
(somnolence).  Three  patients  continued  at  the  800mg  dose  with  no  changes. 

Duration  of  treatment: 

At  the  200mg  level,  one  patient  was  taken  off  study  at  2  weeks  and  a  second  patient  at  4  weeks  from 
starting  treatment  due  to  progressive  disease.  Ten  patients  were  taken  off  at  8  weeks  due  to  progressive 
disease  at  the  time  of  staging.  Two  patients  went  beyond  the  first  8  weeks  staging,  one  was  removed 
from  study  at  1 1  weeks  due  to  G3  neuropathy  and  the  second  at  16  weeks  due  to  progressive  disease  at 
the  time  of  staging. 

At  the  800mg  level,  two  patients  were  removed  from  study  at  4  weeks,  one  due  to  progressive  disease 
and  the  second  refused  to  continue  treatment  due  to  side  effects  (  also,  refused  dose  reduction).  For 
patients  were  taken  off  study  at  six  weeks  due  to  progressive  disease  and  eight  patients  were  taken  off  at 
8  weeks  due  to  progressive  disease.  None  of  the  patients  at  the  800mg  continued  beyond  the  first  eight 
weeks  of  treatment. 

Adverse  Events; 

Only  one  patient  was  removed  from  the  study  due  to  grade  3  neurotoxicity  (peripheral  neuropathy). 
This  patient  was  on  the  200mg  dose  and  was  removed  at  week  11.  The  main  dose  limiting  toxicity  was 
somnolence  (grade  2)  requiring  dose  reduction  at  the  800mg  dose  level.  The  dose  was  reduced  from  800 
mg  to  600mg  for  four  patients,  and  from  800  mg  to  400mg  dose  for  two  patients.  The  other  adverse 
events  did  not  require  dose  reduction  or  removal  from  the  study. 
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Number  of  Patients  Treated  at:  | 

Adverse  Event 

200mg 

800mg 

Total 

Constipation 

3 

10 

13 

Somnolence 

4 

8 

12 

Fatigue 

6 

6 

12 

Peripheral  neuropathy 

5 

4 

9 

2 

4 

6 

Dry  Mouth 

2 

6 

8 

Skin  rash 

1 

2 

3 

Nausea 

0 

2 

2 

Anorexia 

1 

1 

2 

Arrhythmia 

1 

0 

1 

Neutropenia 

1 

1 

2 

Headaches 

1 

0 

1 

Efficacv/Response  to  Treatment; 

Response:  No  patient  achieved  partial  or  complete  response. 

Time  to  Treatment  Failure/Progression.  In  addition  to  determining  response,  we  also  prospectively 
assessed  evidence  of  failure  to  progress  at  eight  weeks,  with  the  assumption  that  to  do  so  in  a  group  of 
patients  with  previously  progressive  disease  would  indicate  activity  of  the  drug.  Two  patients  at  the 
200mg  dose  had  stable  disease  at  the  8  weeks  staging.  The  first  patient  had  reduction  in  the  hilar  and 
mediastinal  lymphadenopathy  (only  site  of  disease)  by  47%  at  the  8  weeks  staging.  However,  at  the  16 
weeks  staging,  she  had  progressive  disease  at  that  site  and  was  removed  from  the  study.  The  second 
patient  had  chest  wall  disease  that  was  slowly  progressing  on  no  treatment  over  the  last  twenty  months 
before  starting  thalidomide.  At  the  8  weeks  staging  she  had  stable  disease,  she  was  removed  from  the 
study  at  week  1 1  due  to  grade  3  peripheral  neuropathy. 

Thirteen  patients  at  the  800mg  dose  had  progressive  disease  at  8  weeks  or  before,  and  none  went  beyond 
the  first  8  weeks.  One  patient  refused  to  continue  treatment  beyond  week  4  due  to  side  effects  and 
refused  dose  reduction 

Current  plans: 

We  conclude  that  thalidomide  at  800  mg/day  had  no  detectable  activity  in  this  setting.  Furthermore,  it 
was  only  moderately  tolerable,  mostly  due  to  somnolence  and  other  neurotoxicities.  According  to  our 
prospectively  written  criteria,  at  least  one  patient,  and  perhaps  two,  failed  to  progress  at  8  weeks  on  the 
lower  dose.  Therefore,  thalidomide  may  have  some  activity  in  patients  with  metastatic  breast  cancer, 
but  it  must  be  considered  minimal,  at  best. 

No  more  patients  will  be  added  to  the  800mg  arm  and  this  arm  is  closed. 

Further  discussions  with  CTEP-NCI  are  to  be  held  in  the  near  future  regarding  adding  further  patients  to 
200mg  dose  arm  according  to  the  current  results  with  the  first  fourteen  patients. 
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Pharmacokinetics,  angiogenic  growth  factor  and  angiogenesis  assays,  as  well  as  the  pilot  QOL  and  cost 
analyses  will  be  performed  in  the  near  future.  We  anticipate  submission  of  an  abstract  reviewing  our 
experience  to  the  American  Society  of  Clinical  Oncology  in  December,  1998,  for  presentation  at  the 
May,  1999  meeting.  We  anticipate  preparation  of  a  manuscript  by  early  spring,  1999. 


III.  OVERALL  SUMMARY:  As  stated,  the  overall  goals  of  this  project  are  to  evaluate  the  effects 
of  angiogenic  inhibitors  in  prospective  clinical  trials  in  patients  with  breast  cancer.  We  have  now 
successfully  completed  a  randomized  phase  I/n  study  of  thalidomide,  which  have  provided  insights  into 
the  relative  lack  of  activity  high  dose  (800-1200  mg)  and  standard  dose  (200  mg)  thalidomide. 
Companion  studies  regarding  pharmacokinetics,  circulating  angiogenic  activity,  and  QOL  and  Cost 
analysis  are  underway. 


Furthermore,  we  have  begun  a  pilot  trial  that  will  lead  to  our  proposed  randomized  trial  regarding 
whether  TNP-470  contributes  added  benefit,  in  regards  to  efficacy,  QOL,  or  cost/benefit,  to  the 
chemotherapeutic  agent,  paclitaxel.  We  anticipate  finishing  this  pilot  study  during  the  six  months,  and 
initiating  the  randomized  trial  for  patients  with  breast  cancer  within  the  next  calendar  year.  Taken 
together,  these  studies  should  permit  us  to  determine  if  inhibitors  of  angiogenesis  have  clinical  value  in 
metastatic  breast  cancer,  and  whether  they  should  be  studied  in  the  adjuvant  setting. 
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CORE  1:  PATIENT  ACCESSION  CORE 

I.  INTRODUCTION:  The  overall  goal  of  the  Patient  Accession  Core  (PAC)  is  to  promote  and 
facilitate  increased  participation,  in  current  and  proposed  Lombardi  Cancer  Center  Breast  Center 
research  protocols,  by  patients  and  high-risk  women  who  have  historically  had  difficulty  accessing  and 
benefiting  from  cancer  prevention,  diagnostic  and  treatment  trials.  Two  particular  groups  of  patients  and 
high-risk  women  are  the  focus  of  these  outreach  efforts:  1)  medically  underserved  populations, 
particularly  African-American  and  elderly  patients  and  2)  high-risk  individuals  who  are  members  of 
health  maintenance  organizations  (HMOs). 

The  following  is  an  account  of  the  Year  2  efforts  directed  toward  meeting  the  objectives  specified  for  the 
Patient  Accession  Core  of  the  Department  of  Defense-funded  Breast  Cancer  Research  Center  of  the 
Lombardi  Cancer  Center.  In  some  cases,  the  PAC  has  been  engaged  in  activities  different  from  those 
specified  in  the  original  proposal.  As  such,  these  are  described  within  the  discussion  of  original 
objectives  or  in  the  conclusion  of  this  section. 

The  specific  aims  of  the  proposed  PAC  remain  as  follows: 

1.  Expand  Lombardi's  established  links  with  the  conununity-based  Washington  D.C.  clinics 
already  serving  the  primary  care  needs  of  the  area's  medically  underserved.  This  was  done 
by  forming  a  Community  Advisory  Board  to  the  Lombardi  Breast  Cancer  Research  Center  in 
order  to  review  community-based  education,  protocol  promotion,  clinical  referral,  and  patient 
transportation  mechanisms.  This  is  to  ensure  that,  while  efforts  are  made  to  increase  medically 
underserved  patient  participation  in  Lombardi  clinical  trials,  continuity  of  primal^  care  is 
maintained  for  illnesses  and  health  problems  unrelated  to  breast  cancer. 

2.  Expand  Lombardi's  links  with  local  and  national  Health  Maintenance  Organizations 
(HMO)  serving  the  greater  Washington  D.C.  area.  This  was  done  by  forming  an  HMD 
advisory  board  to  the  Lombardi  Breast  Cancer  Center  to  review  HMO  member  education, 
protocol  promotion  and  clinical  referral  mechanisms  and  to  participate  in  evaluating 
cost-effectiveness  data  from  HMO  members  participating  in  breast  cancer  diagnosis  and 
treatment  trials  at  the  Lombardi  Center. 

3.  Expand  Lombardi's  existing  breast  cancer  education  materials  and  health  promotion 
programs  by  making  them  available  through  the  information  superhighway  (e.g.  the  Internet)  for 
HMO  members  and  by  basing  these  materials  and  programs  in  medically  underserved  community 
settings.  All  messages  materials  and  programs  will  be  made  culturally  and  educationally 
appropriate  for  different  raeial/ethnic,  age  and  socioeconomic  breast  cancer  patient  and  high-risk 
groups. 

4.  Provide  cultural  awareness  and  sensitivity  training  to  Lombardi  Breast  Cancer  Center 
clinicians  involved  with  prevention,  diagnostic  and  treatment  research  protocols  to  ensure 
supportive  patient  care  for  all  patients  on  clinical  trials. 

5.  Provide  free  transportation,  with  the  Lombardi  Cancer  Center  van,  for  medically  underserved 
patients  for  whom  transportation  to,  and/or  parking  in,  Georgetown  may  represent  a  barrier. 
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II.  PROGRESS  REPORT  1997-1998 
A.  Community  Outreach  Initiatives 

Community  Advisory  Board  (CAB):  During  Year  n  the  Community  Advisory  Board  met  twice,  once 
on  August  27,  1997  and  again  on  February  10,  1998.  The  August  meeting  focused  on  the  CARE 
(genetic  counseling  and  testing)  program.  A  flow  chart  depicting  how  women  are  processed  through  the 
CARE  program  was  reviewed  in  detail  with  the  CAB.  Following  the  “walk  through”  it  was  suggested 
that  members  of  the  CAB  that  were  eligible  for  the  CARE  program  consider  enrolling.  The  PAC 
believed  that  their  experiences  would  be  beneficial  in  two  ways;  1)  they  could  better  articulate  the 
process  to  interested  constituents,  and  2)  they  could  inform  PAC  of  specific  matters  or  experiences  that 
they  felt  might  inhibit  participation  in  that  particular  study.  Along  with  the  flow  chart,  PAC  staff 
presented  a  table  that  compared  participation  in  a  commercial  genetic  testing  firm’s  program  with 
participation  in  the  CARE  program.  Some  of  the  benefits  of  CARE  were  no  cost,  confidentiality  and  the 
ability  to  undergo  individualized  genetic  consultation  with  a  masters  trained  genetic  counselor. 

During  this  meeting  the  CAB  was  asked  to  evaluate  the  video,  “Genetic  Testing  for  Breast  Cancer  Risk: 
It’s  Your  Choice,”  and  consider  its  use  with  their  constituents.  The  CAB  members  spoke  favorably 
about  the  video.  PAC  staff  offered  to  secure  copies  of  the  video  for  those  organizations  that  were 
interested  in  obtain  their  own  copy. 

In  the  February  1998  meeting  of  the  CAB,  members  received  honoraria  for  their  contributions  during 
Year  1  of  the  grant.  Dr.  Kemer  presented  an  overview  of  the  three  Breast  Cancer  Center  studies  for  the 
benefit  of  the  new  CAB  members.  He  took  the  opportunity  to  present  data  reflecting  the  accrual  rates  for 
the  studies  by  ethnicity  and  contrasted  these  figures  with  the  metropolitan  area  demographics.  This 
highlighted  the  need  for  greater  participation  in  clinical  trial  by  ethnic  minorities  especially  African 
Americans. 

Anna  Robertson  presented  an  account  of  the  recruitment  strategies  that  were  suggested  by  the  CAB  and 
were  either  being  implemented  or  under  development  by  members  of  the  PAC.  These  strategies 
included  information  about  understanding  clinical  trials,  fact  sheets  on  the  specific  studies  of  the  Breast 
Cancer  Center,  business  card  style  recruitment  tools,  PAC  staff  s  participation  in  CAB  organizations’ 
staff  meetings,  and  CARE  posters  for  specific  sites. 

CAB  members  were  alerted  that  the  PAC  would  be  contracting  with  an  independent  company  to  support 
the  patient  recruitment  efforts  for  clinical  research.  Lenora  Johnson  solicited  potential  candidates  for  the 
contract  at  that  time.  CAB  members  were  also  informed  of  the  PAC  plans  to  offer  training  workshops  in 
cultural  awareness  and  sensitivity  to  LCC  staff  members  working  with  patients  in  clinical  trials.  An 
overview  of  the  training  workshop  was  shared  with  members  of  the  CAB. 

The  accounting  of  the  efforts  to  meet  with  the  Community  Advisory  Board  members  one-on-one  can  be 
reviewed  in  the  grid  on  the  following  page. 
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Community  Advisory  Member 

Meeting  Date 

Results  and  Action  Points 

L.  Sue  Andersen,  Esq. 

Project  Director 

Health  Insurance  Counseling  Project 

2136  Pennsylvania  Avenue,  NW 

Met  on  12/16/97 

•  Offered  legal  expertise  to  the  CAB  member 
constituents  who  may  be  having  difficulty 
getting  medical  coverage 

Washington,  DC  20052 

(202)  676-3900  (202)  293-4043  fax 

•  Will  continue  to  “promote”  CARE  to  in 
coming  clients  when  appropriate 

Deborah  J.  Barnes,  BSW 

Education  Outreach  Coordinator 

Cancer  Services 

Greater  Southeast  Community  Hospital 

1310  Southern  Ave,  SE 

Washington,  DC  20032 
(202)  574-5444 

1/22/98 

•  Met  with  Ms.  Barnes  and  Ms.  Crestwell  and 
decided  best  approach  is  to  attend  one  of  the 
Caring  and  Sharing  Support  Groups  to  talk 
about  clinical  trial  participation 

Vivian  Crestwell 

Sharing  and  Caring  Support  Group 

Greater  Southeast  Community  Hospital 

2100  Brooks  Drive 

Apt.  418 

7/6/98 

•  After  a  number  of  cancellations  during  Spring 
98,  provided  educational  sessions  on  genetics 
and  breast  cancer  to  members  of  the  support 
group  that  meet  at  GSECH  in  Southeast: 

Forestville,  MD  20747 
(301)  420-6868 

•  Included  what  is  a  clinical  trial,  the  rights  of 
someone  entering  a  trial  and  why  it  is 
important  to  get  under  represented  groups  to 
participate. 

U.  Michael  Currie,  MPH 

Executive  Director 

February  1998 

•  Not  interested  in  meeting  one-on-one 

Maryland  State  Council  on  Cancer  Control 

201  West  Preston  Street 

Suite  546 

Baltimore,  MD  21201 
(410)  767-4055 

•  Will  continue  to  support  PAC  and  attend  CAB 
meetings 

M.  Linden  Griffith 

Met  with  Ms. 

•  Suggested  we  work  with  Ms.  Delores  Botts, 

Washington  Seniors  Wellness  Center 

Griffith  on 

who  heads  up  the  comprehensive  health 

3001  Alabama  Ave,  SE 

12/10/97  @  the  Sr. 

promotion  program  for  older  adults.  The 

Washington,  DC  20020 

Wellness  Center..  A 

programs  that  would  make  the  most  sense  for 

(202)  581-WELL  (202)  581-0657  fax 

Health  Emphasis 
Place  for  Older 

PAC  include: 

Adults 

•  Core  Curriculum  - 12  week  cycle  of  classes 
that  provide  educational  and  applied  learning 
in  nutrition,  exercise  and  health  dialogues. 

•  Seminar  Series  -  topical  areas,  usually  90-120 
minutes  from  4-8  sessions  held  once  a  week. 

•  Support  Groups  -  designed  to  provide 
support,  information  and  education,  and  a 
feeling  of  belonging. 

•  Upon  talking  with  Ms.  Botts,  we  were 
informed  that  Howard  University  provides 
them  with  all  the  Health  Education  support 
they  would  need,  so  LCC  services  were  not 
desired. 
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Community  Advisory  Member 

Meeting  Date 

Results  and  Action  Points 

Tylene  Harrell 

Program  Associate 

National  Black  Women’s  Health  Project 

1211  Connecticut  Avenue,  NW 

Suite  310 

Washington,  DC  20036 

(202)  835-01 17  (202)  833-8790  fax 

Lenora  and  Anna 
met  with  Ms. 

Harrell  on  12/3/97 

•  Suggested  we  think  about  writing  article  for 
Vital  signs  “a  news  magazine  communicating 
health  issues  affecting  women  of  African 
decent,  their  families  and  communities.”  Next 

due  date  is  January  15^^,  2  page,  double 
spaced,  provide  on  desk  on  either  WordPerfect 
6.0  or  Word  6.0.  Include  information  about 
Lombardi,  PAC  and  genetic  testing  for  breast 
cancer. 

•  Fact  sheets  to  be  designed  for  women 

•  Attend  their  breast  cancer  evening  seminar  and 
show  video  on  breast  cancer  and  genetic 
testing.  Include  a  dialog  about  what  is  a 
clinical  trial,  the  rights  of  someone  entering  a 
trial  and  why  it  is  important  to  get  under 
represented  groups  to  participate. 

Linda  Jackson 

The  National  Caucus  and  Center  on  Black 
Aged,  Inc. 

Director  -  Wellness  Promotion/Disease 
Prevention  Program 

1424  K  Street,  NW  -  Suite  500 

Washington,  DC  20005 
(202)  637-8400  (202)  347-0895 

New  member  to 

CAB 

•  Desired  assistance  in  funding  events  that  pull 
together  their  breast  health  advocates  (i.e. 
luncheons,  etc.).  If  LCC  could  fund  such  they 
would  provide  a  forum  for  educating  about 
clinical  trials. 

Ginger  Jevne 

Links,  Inc. 

Health  &  Wellness  Coordinator 

1200  Massachusetts  Avenue,  NW 

Washington,  DC  20005 
(202)  842-8686 

Has  not  been  an 
active  member  of 
the  CAB,  was  not 
given  an 
honorarium. 

Unclear  of 
involvement, 
doesn’t  return  calls 
or  written 

correspondence  and 
never  provided  us 
with  a  replacement 
representative 

Juanita  E.  Lyle 

Metro  Coalition  Leader 

National  Black  Leadership  Initiative  on 

Cancer 

Washington  Metro  Area 

1101  Street,  SW-#513 

Washington,  DC  20024 
(202)  994-1364 

Ms.  Lyle  requested 
we  meet  after  the 
Holiday  season 

•  Extremely  supportive  of  clinical  trial 

participation.  Not  quite  sure  that  she  can  push 
genetic  testing  in  that  it  is  an  uncomfortable 
decision  for  herself  -  supported  focus  groups 
to  discern  what  some  barriers  might  be 

Teresa  McLaughlin 

Providence  Hospital 

Oncology  Nursing  Educator 

Infusion  Center/4  East 

1 150  Varnum  Street,  NE 

Washington,  DC  20017 
(202)  269-7497 

Became  a  member 
in  1998 

•  No  longer  at  Providence  Hospital 
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Community  Advisory  Member 

Meeting  Date 

Results  and  Action  Points 

Cathy  Miedel 

Providence  Hospital 

Wellness  Center 

1150  Varnum  Street,  NE 

Washington,  DC  20017 

Ms.  Miedel 
continues  to  ignore 
any  correspondence 

•  May  want  to  consider  removing  from  CAB 

Valerie  Rochester 

Bethune  Program  Center 

National  Council  of  Negro  Women,  Inc. 

633  Pennsylvania  Avenue,  NW 

Washington,  DC  20004 

(202)  383-9141  (202)  383-9144  fax 

Met  with  in  March 
1998 

•  Met  with  staff  to  discuss  issues  related  to 
recruitment.  Was  not  sure  the  Black  Family 
Reunion  was  the  most  effective  vehicle  for 
recruitment  of  minorities  to  clinical  trials. 

Would  discuss  at  next  meeting. 

•  Organization  in  transition 

Lenora  J.  Sherrard,  MPH 

Senior  Health  Educator 

Department  of  Health  and  Human  Services 
Health  Promotion  and  Prevention 

tVi 

8630  Fenton  Street,  10  Floor 

Silver  Spring,  MD  20010 
(301)  217-1708 

Met  with  MS. 
Sherrard  on 

12/10/97.  Heads 
up  the  Health 
Promotion  Division 
-  involves 
community 
planning,  coalition 
building  and 
education  to 
address  unhealthy 
lifestyle  behaviors. 
Also  provided 
consultation  and 
health  information 
to  the  community. 

2/13/98 -Met with 
Betty  Raekimper 
and  Janice  Malley  - 
Women’s  Cancer 
Control  Program 

•  Suggested  contact:  Betty  Raekimper,  Manager 
for  the  Women’s  Cancer  Control  Program  - 
provides  fee  mammogram,  breast  exam,  Pap 
test  to  screen  low-income  women  (50  years 
and  over)  for  breast  and  cervical  cancer.  They 
already  have  a  “base”  of  women  and  train 
outreach  workers  to  interface  with  clients. 
(301)217-1605 

•  Suggested  contact:  Judy  Kovich,  Manager  for 
the  School  of  Health  Services.  Attend  staff 
meetings  and  talk  about  PAC  (301)  217-1626. 

•  Suggested  contact:  Women’s  Health  & 

Tobacco  -  targeting  minority  underserved 
women.  Planning  committee  meetings  take 
place  in  January  to  include  county  outreach 
and  housing  workers. 

•  Provided  A  Guide  for  the  Community  listing  of 
community  services  in  the  areas  of:  Adult 
Mental  Health  and  Substance  Abuse;  Aging 
and  Disability;  Children,  Youth  and  Family; 
Crisis,  Income  and  Victimization,  Public 

Health  Services. 

•  Agreed  to  refer  women  from  their  program  to 
CARE.  Summer  98  received  first  referral. 

Michael  D.  Thompson 

Director  of  Marketing,  Planning, 

&  Community  Outreach 

Providence  Hospital 

1150  Varnum  Street,  NE 

Washington,  DC  20017 
(202)269-7026  (202)  269-7160  fax 

Lenora  and  Jon 
have  continued  to 
connect  with  Mr. 
Thompson. 

•  Still  working  closely  with  Providence  to 
establish  a  collaborative  partnership  that  is 
mutually  beneficial.  Currently,  awaiting 
meeting  with  hospital  CEO. 

Brenda  Turner 

Director 

Aging  Services  Division 

Greater  Washington  Urban  League,  Inc. 

2900  Newton  Street,  NE 

Washington,  DC  20018 

(202)  529-8701  (202)  832-3127  fax 

•  Active  when  does  attend  CAB  meetings,  but 
continue  to  have  difficulty  contacting  to  meet 
one-on-one. 
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Community  Advisory  Member 

Meeting  Date 

Results  and  Action  Points 

Edna  Kane- Williams 

Manager 

Health  and  Long  Term  Care  Issues  Staff 
American  Association  of  Retired  Persons 

601  East  Street,  NW 

Washington,  DC  20049 

(202  434-2277  (202)  434-6474  fax 

Not  a  participating 
CAB  member 

Kimberley  D.  Willis,  MSW,  ACSW 

Director  of  Public  Sector  Marketing 

Green  Spring  Health  Services 

5565  Sterrette  Place,  Suite  500 

Columbia,  MD  21044-2644 

(410)  964-8476  temp  (410)  740-8573  fax 

•  Met  with  Ms.  Willis  in  Fall  97,  moved  on  to 
new  job  Spring  98.  Since  she  changing  jobs 

Ms.  Willis  continues  to  be  supportive. 

Primary  Tare  Clinic  Advisory  Board;  Just  as  with  the  CAB,  the  Primary  Care  Clinic  Advisory  Board 
met  twice  during  Year  n  on  the  same  days  as  the  CAB.  For  the  most  part  the  matters  covered  were 
identical  with  the  exception  of  recruitment  strategies.  For  clinics  there  were  two  paramount  challenges 
to  recruitment.  The  first  was  our  ability  to  provide  services  to  Spanish  speaking  populations  (two  of  the 
clinics  on  the  board  provide  health  services  to  Hispanic  communities)  and  developing  efficient  referral 
methods  for  clinic  clinicians,  hi  response  to  the  concern  for  meeting  the  needs  of  Hispanics,  PAC 
worked  with  Dr.  Caryn  Lerman  on  a  proposal  to  broaden  the  range  of  the  CARE  program  by  procuring  a 
bilingual  genetic  counselor  and  the  capacity  to  provide  CARE  services  off  site  in  community  settings. 
All  of  the  clinics  belonging  to  the  PAC  advisory  board  submitted  letters  of  support  for  that  proposal. 

PAC  staff  continues  to  work  with  CARE  staff  to  develop  time  efficient  ways  for  clinicians  to  make 
referrals.  Clinicians  prefer  to  call  the  study  referral  line  for  the  patient.  Given  this,  PAC  and  CARE 
staff  are  working  together  to  determine  whether  there  are  sufficient  resources  to  staff  a  referral  line.  The 
current  line(s)  are  answered  with  a  machine  and  prospective  participants  are  asked  to  leave  name, 
number  and  a  convenient  time  they  can  be  reached.  Member  of  the  clinic  advisory  board  feel  that  this 
might  deter  referrals  from  their  clinicians  because  a  great  deal  of  their  clinicians  are  volunteers  and 
would  not  be  able  to  leave  a  number. 

While  identifying  a  bilingual  genetic  counselor  might  be  difficult,  clinic  board  members  felt  it  was 
necessary  that  women  whose  native  language  is  Spanish  should  be  counseled  in  the  Spanish  language. 
The  Cancer  Genetics  Network  proposal  should  support  this. 

The  account  of  the  one-on-one  clinic  visits  conducted  in  Year  n  can  be  found  in  the  grid  on  the 
following  page. 
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Report  of  one-on-one  Meetings  with  Clinic  Advisory  Board  Members 

Members  of  the  Clinic 
Advisory  Board 

Met  with  or 

Will  meet  with 

Telephones 

Date  Comments 

Washington  Free  Clinic 
P.O.  Box  43202 
Washington,  DC  20010 

16^  and  Newton 

St.  Stephen’s  Church 

Nina  Paterno 

202  667-1106 

12/1  Would  like  in-service  on  the  studies  for 

volunteers  (non-professionals)  on  a  Saturday 
morning 

Spanish  Catholic  Center 
3055  Mt.  Pleasant  St 
NW 

Washington  DC  20009 

Sister  Kay  Koppes 
OSF,RN,RNP 

202  332-6664 

fax  234-7349 

12/3  In-service  on  the  studies  for  staff  would  be 

useful 

Is  interested  in  finding  ways  to  employ 
unlicensed  physician  and  nurses  to  serve  a 
population  badly  in  need  of  care 

Zacchaeus  Free  Clinic 

1525  7*  Street  NW 
Washington,  DC  20001 

Randi  Abramson 

202  265-2400 

fax  745-1081 

12/2  Recommends  an  in-service  for  professional 

volunteers  as  well.  They  use  the  genetic 
counseling  study  folder  just  to  circle  number 
and  tell  patient  to  call  the  number. 
Recommends  business  cards  for  distributing 
with  name  of  study  and  number  to  call 

La  Clinica  del  Pueblo 
1470  Irving  Street  NW 
Washington,  DC  20010 

Juan  Romagoza 

202  462-4788 

fax  667-3706 

12/15  Thinks  an  in-service  would  be  good  for  the 
couple  of  staff  he  has  who  deal  with  following 
the  mammogram  results.  Suggests  that  it  be 
done  before  April  because  once  spring 
happens  they  are  out  running  around  with 
health  fairs,  etc. 

Dr.  Romagoza  suggested  that  we  might  be 
able  to  consider  employing  foreign  physicians 
or  nurses  who  are  not  yet  licensed  to  practice 
here  but  who  are  bilingual  and  could  translate 
for  genetic  counseling.  He  suggests  that  we 
could  set  up  the  counseling  once  a  week  or  so 
in  one  of  the  three  clinics  serving  Latinos 
(since  they  are  all  within  a  five  block  radius). 

Washington  Free  Clinic 
P.O.  Box  43202 
Washington,  DC  20010 

16^^  and  Newton 

St  Stephen’s  Church 

Lois  Wessel 

202  667-1106 

Not  yet  set  up 

Spanish  Catholic  Center 
3055  Mt.  Pleasant  St 
NW 

Washington  DC  20009 

Sister  Kay  Koppes 
OSF,RN,RNP 

1 

202  332-6664 

fax  234-7349 

8/28  Interested  in  exploring  being  a  SHARE  host 

site. 

Work  with  Catholic  Charities  to  resolve 
follow-up  of  abnormalities  when  necessary 

Sees  lack  of  follow-up  and  free  care  as  an 
obstacle 

Looking  forward  to  accessing  Spanish  genetic 
counseling  for  her  clients. 
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Report  of  one-on-one  Meetings  with  Clinic  Advisory  Board  Members 

Members  of  the  Clinic 
Advisory  Board 

Met  with  or 

WiU  meet  with 

Telephones 

Date  Comments 

Zacchaeus  Free  Clinic 

1525  7*  Street  NW 
Washington,  DC  20001 

Randi  Abramson 

202  265-2400 

fax  745-1081 

8/3 1  Also  interest  in  exploring  host  site  possibilities 

at  Zacchaeus. 

Also  have  need  for  free  follow-up 

We  again  explored  with  them  the  possibility  of 
a  referral  form  that  they  would  fax  to  us  but 
we  would  not  use  to  contact  patients. 

Considered  the  possibility  of  offering  free 
biopsy  as  part  of  CABCAD 

La  Clinica  del  Pueblo 
1470  Irving  Street  NW 
Washington,  DC  20010 

Juan  Romagoza 

202  462-4788 

fax  667-3706 

8/21  Overwhelming  issue  is  GUMC  presence  in 

community.  Partner  with  other  hospitals  for 
services  (Providence,  Howard  maybe  DC 
General)  but  nothing  with  GUMC.  No  place 
to  send  abnormalities,  extensive  staff  hours 
spent  locating  free  services  for  patients  in 
need  of  them 

Woodridge 

Cheryl  Williams 

202  408-3373 

B.  HMO  Advisory  Board:  Working  in  collaboration  with  other  entities  at  the  Georgetown 
University  Medical  Center  responsible  for  HMO  outreach,  PAC  staff  members  have  redirected 
their  approach  to  reaching  managed  care  organizations.  During  Year  n  PAC  staff  met  with  Linda 
Meili,  RN,  MS,  ONC,  Coordinator  for  Managed  Care  Programs,  Lombardi  Cancer  Center  and 
Patricia  Robinson,  Senior  Account  Manager,  Managed  Care  Department  -  GUMC.  It  is  believed 
that  a  cooperative  strategy  for  reaching  managed  care  organizations  may  prove  more  successful. 
Also,  given  the  legislative  attention  relating  to  broadening  opportunities  for  managed  care 
membership  participation  in  clinical  research  trials,  it  is  believed  that  the  provision  of  an 
informational  session  (seminar,  presentation,  symposium)  for  leaders  of  area  managed  care 
organizations  may  be  of  interest.  PAC  staff  will  continue  to  work  with  LCC  and  GUMC  staff  to 
develop  and  implement  effective  ways  of  reaching  out  to  the  dynamic  managed  care  system. 

C.  Breast  Cancer  Education  Plan:  Materials  developed  during  Year  2  served  to  either  support 
recruitment  efforts  or  inerease  awareness  (clinic  posters)  of  the  clinical  trials  in  research  settings. 
PAC  staff  is  still  faced  with  the  challenge  of  developing  the  most  effective  material  for  the  clinics. 
The  operations  of  the  primary  care  centers  are  somewhat  less  structured  than  other  facilities.  Many 
of  the  providers  are  volunteers  and  actually  practice  elsewhere  in  the  city.  PAC  continues  to  work 
with  clinic  representatives  to  determine  the  most  appropriate  tools  that  can  be  readily  accessible 
and  strategically  placed  in  the  clinic  for  ease  of  use  and  quick  recognition.  Suggestions  explored 
include  a  referral  pad  (similar  to  a  prescription  pad)  that  physicians  could  carry  in  their  pockets  and 
family  history  forms  that  are  revised  to  be  more  suitable  for  these  settings. 

PAC  staff  are  finding  that  materials  that  are  distributed  are  often  difficult  to  locate  upon  site  visits. 
Similarly,  the  managed  care  organizations  will  duplicate  the  materials  many  times  as  opposed  to 
calling  PAC  for  replacements.  PAC  staff  will  work  to  develop  a  materials  distribution  system  that 
assures  the  materials  are  being  used  in  the  manner  in  which  they  were  intended.  Copies  of 
materials  produced  can  be  found  appended. 
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It  was  originally  intended  that  the  Breast  Cancer  Resource  Committee  (BCRC)  would  develop  and 
promote  a  campaign  around  the  topic  of  clinical  trials  participation  for  African  American  women. 
Half  way  through  the  02  year,  BCRC  decided  that  it  would  not  be  in  their  best  interest  to  enter  into 
a  contractual  agreement  with  LCC.  As  such,  PAC  released  a  Request  for  Proposals  to  identify 
another  provider  for  this  service.  Proposals  were  narrowed  to  three  strong  candidates.  After 
review  of  the  proposals  by  PAC  staff  and  Breast  Cancer  Center  investigators  the  decision  was 
made  to  award  the  subcontract  to  Matthews  Media  Group,  Inc.  (MMG)  located  in  Rockville, 
Maryland. 

MMG  has  a  track  record  in  recruiting  patients  to  clinical  research  trials.  They  have  worked  with 
the  National  Cancer  Institute  in  developing  materials  and  systems  to  aid  the  recruitment  process. 
In  addition,  MMG  has  established  a  network  throughout  the  metropolitan  area  consisting  of  clinics 
and  providers  that  are  supportive  of  clinical  research  trials  and  willing  to  work  collaboratively  to 
set  up  referral  processes  for  desired  study  populations. 

The  sites  where  they  have  gained  trust,  and  through  which  they  have  been  able  to  accrue,  include: 

•  Area  C  Chest  Clinic 

•  Arlington  County  Chest  Clinic 

•  Community  for  Creative  Non-Violence  Clinic 

•  D.C.  General  Hospital 

•  La  Clinica  del  Pueblo 

•  Spanish  Catholic  Center 

•  Upper  Cardozo  Community  Clinic 

•  Woodridge  Neighborhood  Clinic 

•  Zacchaeus  &  Bread  for  the  World 

The  italicized  clinics  are  those  already  represented  on  the  PAC  Clinic  Advisory  Board  and  the 
underlined  is  one  site  that  PAC  has  identified  for  research  partnership  for  Year  3.  However,  given 
that  MMG  has  the  capacity  for  on-site  study  promotion  and  accrual,  we  believe  that  a  potentially 
better  use  of  DOD  funds  for  patient  accrual  would  be  to  broaden  MMG’s  contractual  role  in  patient 
recruitment  for  the  Breast  Cancer  Research  Center  trials. 

At  the  time  of  this  report,  PAC  is  still  awaiting  approval  of  DOD  to  revise  the  contract  to  replace 
BCRC  with  MMG.  That  request  also  included  the  merging  of  Year  2  and  Year  3  funds  to 
accommodate  the  delay  in  making  the  award.  We  are  now  proposing  to  expand  this  contract 
further  by  re-budgeting  the  Year  3  and  4  year  funds  for  the  salary  plus  fringe  benefits  of  the  50% 
health  educator  and  using  these  funds  to  expand  the  patient  accrual  contract  with  Matthews  Media 
Group.  A  formal  request  will  be  submitted  under  separate  cover. 


D.  Cultural  Awareness  Training:  The  successful  recruitment  and  retention  of  culturally  diverse 
communities  and  individuals  can  be  challenging  for  even  the  most  experienced  clinical 
investigators.  The  overall  goal  of  the  Patient  Accession  Core  is  to  promote  and  facilitate  increased 
participation,  in  current  and  proposed  Lombardi  Cancer  Center  Breast  Center  research  protocols, 
by  patients  and  high-risk  women  who  have  historically  had  difficulty  accessing  and  benefiting  from 
cancer  prevention,  diagnostic  and  treatment  trials.  Education  For  Quality  Living  (EQL),  an  agency 
based  here  in  Washington  DC,  conducted  a  focus  group  and  a  series  of  in-depth  interviews  in  Year 
2  to  obtain  data  which  would  enable  them  to  tailor  an  existing  workshop  to  the  specific  needs  of 
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LCC  staff  members.  That  data  was  compiled  and  reported  on  (poster  presentation)  at  the  Cancer 
and  Literacy  conference  offered  by  the  Moffitt  Cancer  Center  in  Florida  on  April  30th.  The  results 
can  be  found  appended  to  this  report. 

The  Culture  &  Health  workshop  was  offered  as  a  pilot  to  12  staff  members  in  June  1998.  PAC 
staff  worked  with  EQL  to  revise  the  workshop  based  upon  feedback  of  this  workshop  in 
preparation  for  a  September  1998  (rescheduled  from  July  1998)  workshop.  The  major  changes 
included  a  focus  on  research  staff  members  and  greater  input  from  participants  with  respect  to  their 
personal  experiences  with  cancer  rather  than  depend  on  EQL  for  that  input. 

E.  Patient  Transportation  Support:  The  degree  to  which  lack  of  transportation  may 
present  a  barrier  for  potential  participants  in  the  breast  cancer  clinical  trials  has  been  discussed  in 
detail  during  meetings  with  local  hospital  personnel,  the  CAB-OG  and  the  CAB-CPC.  Originally, 
the  plan  was  to  utilize  the  Lombardi  Cancer  Center  van  to  pick  up  a  group  of  patients  at  their 
referring  hospital  or  clinic  site.  The  logistics  of  such  an  endeavor  are  complicated  in  that  the 
CARE  and  CAB/CAD  studies  require  two  to  four  hours  of  time  for  each  individual  to  complete 
their  sessions,  and  only  one  woman  may  attend  a  counseling  session  or  receive  diagnostic  testing  at 
one  time.  Therefore,  asking  a  group  of  women  to  come  to  Lombardi  to  participate  on  the  same  day 
would  require  extra  time  to  wait  for  each  person  to  complete  their  appointment.  As  most  of  the 
women  served  by  the  primary  care  clinics  are  working  or  in  school,  lack  of  time  during  weekdays 
is  a  great  barrier  to  participation  in  research  studies. 

To  address  transportation  barriers,  alternate  mechanisms  are  in  place  for  provision  of  parking  and 
taxi  vouchers.  It  is  expected  that  many  of  the  women  referred  from  the  primary  care  clinics  to  the 
CARE  and  CAB/CAD  studies  will  need  to  take  taxis  to  get  to  Georgetown.  A  system  is  already  in 
place,  for  the  CAB/CAD  study,  where  women  who  need  to  take  a  taxi  are  identified  during  the 
intake  session  over  the  telephone  and  asked  to  call  a  taxi  service  under  contract  with  Georgetown 
University  Medical  Center.  When  the  patient  arrives  at  Lombardi  Cancer  Center,  the  project 
coordinator  for  the  study  meets  her  taxi  and  provides  the  driver  with  a  voucher.  Likewise,  when 
the  patient  leaves  to  go  home,  a  taxi  is  called  and  a  voucher  is  provided. 


F.  Additional  Patient  Accrual  Efforts 

Extramural  Research  Committee  (ERC):  During  the  first  year  of  the  PAC,  additional  recruitment 
efforts  were  developed  at  the  recommendation  of  the  senior  investigators  and  the  Cancer  Center’s 
administration.  The  most  intense  effort  has  been  the  coordination  between  the  PAC  and  the  LCC 
Extramural  Research  Committee.  This  committee  consists  of  two  representatives  from  PAC,  Dr.  Jon 
Kemer  (Associate  Director  for  Prevention  and  Control)  and  Lenora  Johnson  (Senior  Health  Educator), 
Dr.  John  Marshall  (Associate  Director  for  Extramural  Research,  Clinical  Research  Management  Office 
and  Associate  Professor  of  Medicine),  Caryn  Steakley  (Clinical  Research  Coordinator),  and  Jan  Hewitt 
(Research  Nurse).  This  group  meets  monthly  to  coordinate  those  efforts  underway  to  increase  research 
referrals  from  external  sources;  namely  physicians’  practices.  To  date,  the  activities  of  this  group  have 
been  to: 

•  secured  funding  from  the  Lombardi  Cancer  Center  to  provide  additional  support  for  extramural 
research  activities  from  the  Director’s  shared  resources  allocations 
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•  conducted  focus  groups  amongst  local  community  and  private  practice  oncologists  and  surgeons  to 
identify  barriers  to  partnering  for  the  purpose  of  clinical  trial  recruitment 

PAC  will  continue  to  work  with  the  Committee  to  alleviate  any  confusion  associated  with  several 
entities  of  the  same  institution  making  agreements  relating  to  patient  accession  to  different  clinical  trials. 

Community  Hospital  Partnerships;  PAC  staff  has  been  communicating  with  the  Cancer  Committee 
of  Providence  Hospital  (ME  Washington,  DC)  for  more  than  12  months  for  the  purpose  of  working 
through  a  process  for  collaboration  in  clinical  research  studies.  These  conununications  have  been 
limiting,  in  that  the  hospital  CEO  has  not  been  involved.  In  that  she  is  the  ultimate  decision  maker,  her 
involvement  is  important.  Currently,  Providence  and  PAC  staff  members  are  working  to  coordinate  a 
meeting  with  the  Cancer  Committee,  Lombardi  Extramural  Clinical  Research  directors,  and  the  CEO  of 
Providence  Hospital. 

The  PAC  obtained  a  listing  from  the  Maryland  Tumor  Registry  of  the  ten  Maryland  hospitals  that  served 
the  largest  number  of  African  American  breast  cancer  patients  in  the  state.  Of  the  hospitals  treating  the 
1 10  breast  cancer  cases  in  Montgomery  and  Prince  George’s  counties  in  1995,  Prince  George’s  Medical 
Center  and  Doctor’s  Hospital  in  Prince  George’s  County  treated  the  most  patients.  In  Year  m,  these  two 
hospitals  will  be  targeted  for  collaboration. 

Physician  Practices:  PAC  has  developed  a  database  of  all  oncologists  and  oncology  surgeons  in  the 
Washington  Metropolitan  Area.  The  list  is  approximately  250  members  in  size,  which  includes  multiple 
offices  of  a  single  practice.  A  letter  was  mailed  to  these  practices  that  addresses  referrals  to  clinical 
trials.  A  brochure  that  briefly  explains  clinical  trials  accompanied  the  letter  along  with  the  materials 
already  developed  and  produced  for  each  of  the  three  Breast  Cancer  Research  Center  protocols.  Twelve 
physicians  responded  with  an  interest  in  collaborating  with  GUMC  for  the  purpose  of  collaborating  in 
cancer  treatment  trials. 

ITT.  SUMMARY:  Despite  considerable  effort  by  the  PAC  staff  to  implement  the  minority  patient 
recruitment  plan,  through  extensive  meetings  and  collaboration  with  the  Community  Advisory  and 
Clinic  Advisory  Boards,  the  level  of  minority  patient  accrual,  to  date,  has  been  less  than  anticipated. 

The  tables  on  the  following  page  represent  accrual  figures  for  Years  1  and  2  for  the  prevention  and 
diagnostic  studies. 
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Accrual  Data  for  CARE  Study 


Racial/Ethnic  Group 

Year  One 

Year  Two 

Completed 
Baseline  Only 

Completed 

Baseline  & 

Education  Session 

Completed 

Baseline  Only 

Completed  Baseline  & 
Education  Session 

African  American 

12 

7 

7 

3 

Caribbean  or  West  Indian 

0 

0 

1 

0 

White/non-Hispanic 

218 

161 

162 

114 

Hispanic 

1 

1 

2 

2 

Asian  or  Pacific  Islander 

1 

1 

1 

1 

Native  American 

0 

0 

1 

1 

Other 

1 

1 

4 

2 

Unknown 

1 

0 

0 

0 

Total 

234 

171 

178 

123 

Total  Minority  Accrual 

IIIIMI  IH 

9  (5.3%) 

16  (9.0%) 

9(6.9%) 

Accrual  Data  for  CABCAD  Study 


Racial/Ethnic  Group 

Year  One 

Year  Two 

White/non-Hispanic 

46 

80 

African  American 

4 

6 

Hispanic 

0 

1 

Asian  or  Pacific  Islander 

2 

2 

Other 

1 

1 

Total 

53 

90 

Total  Minority  Accrual 

7  (13.3%) 

10  (11.1%) 

Based  on  an  analysis  of  this  experience,  and  a  review  of  other  successful  and  unsuccessful  efforts  at 
minority  clinical  trials  accrual,  the  PAC  is  proposing  to  contract  with  Matthews  Media  Group  (MMG)  to 
assist  the  PAC  with  the  accrual  of  minority  study  participants.  Matthews  Media  Group,  Inc.  creates 
communications  solutions  for  leading  private  sector  and  government  organizations.  An  important  part 
of  MMG’s  health  communications  practice  is  the  recraitment  of  patients  to  clinical  trials  and  treatment 
studies.  As  noted  previously,  MMG  has  developed  a  strong  network  that  allows  for  their  physical 
presence  in  primary  care  clinics  through  the  District  of  Columbia.  This  will  greatly  enhance  our  ability 
to  recruit  minorities  by  including  LCC’s  Breast  Cancer  Research  Center  clinical  trials  in  the  sites  where 
MMG  staff  are  already  accming  for  non-cancer  related  studies. 

Given  this  more  direct  outsourcing  strategy  for  minority  patient  recruitment,  through  established  clinical 
channels,  the  LCC  PAC  requests  the  authority  to  re-budget  it’s  DOD  approved  Year  3  and  Year  4 
funding  for  the  50%  health  educator  and  materials  development  (including  carry  over  funds  from  Years 
1  and  2)  to  expand  these  outsourcing  efforts  with  Matthews  Media  Group.  Formal  request  will  be 
submitted  under  separate  cover. 
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V.  APPENDICES  (included  in  full  packet  following  annual  report) 

Appendix  1:  Breast  Cancer  Educational  Materials 
Appendix  2:  Poster  Presentation,  Cancer  Literacy  Conference 
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I.  INTRODUCTION:  This  Cancer  Clinical  and  Economic  Outcomes  Evaluation  Core  has  constituted  a 
multi-disciplinary  research  team  (including  oncology,  nursing,  primary  care,  economics,  health  services 
research,  psychology,  and  biostatistics)  with  broad  methodological  expertise  to  conduct  evaluations  of  the  costs 
and  outcomes  of  the  new  translational  technologies  evaluated  in  the  three  projects  included  in  this  Breast 
Cancer  Center  grant.  Following  a  review  of  the  general  scope  of  work  originally  outlined  for  the  Cancer 
Clinical  and  Economic  Outcomes  Evaluation  Core  (hereinafter  referred  to  as  the  "Outcomes  Core"),  we  present 
the  progress  made  in  completing  our  Year  2  objectives  for  each  project,  and  outline  our  plans  for  Year  3. 

Scope  of  the  Outcomes  Core  Research:  The  overarching  mission  of  this  Outcomes  Core  has  been  twofold: 
1)  to  expand  the  technical  capacity  for  outcomes  evaluations  for  current  and  future  research  at  the  Lombardi 
Cancer  Center;  and  2)  to  provide  expertise  and  support  to  the  research  projects  included  in  the  Breast  Cancer 
Center.  A  summary  of  the  Core  technical  aims  is  listed  below: 

1 .  To  conduct  cost-effectiveness  analyses  (CEAs)  of  each  of  the  projects. 

2.  To  evaluate  the  impact  of  tests  or  treatments  on  quality  of  life  (QOL). 

3.  To  evaluate  the  impact  of  the  other  Center  Core,  the  Patient  Accession  Core 
(PAC). 

4.  To  develop  a  centralized  library  of  data  for  use  in  cancer  outcomes  research,  and  provide 
consultation  to  investigators  on  the  incorporation  of  outcomes  assessment  into  new  research 
initiatives. 

II.  BODY:  Although  the  Outcomes  Core  evaluations  will  be  done  in  a  coordinated  manner  across  all 
projects,  for  sake  of  clarity  of  presentation,  the  progress  and  methods  applicable  to  each  project  are  presented 
separately.  Table  1  presents  an  overview  of  the  original  Outcomes  Core  approach  for  each  project.  The 
narrative  that  follows  highlights  any  additions/changes  in  approach,  and  preliminary  results.  Finally,  this 
section  concludes  with  a  presentation  of  general  Outcomes  Core  activities  and  progress  that  are  cross-cutting 
in  this  Breast  Cancer  Center  Project  (ie,  Technical  Aims  #3  and  4). 


Table  1;  Overview  of  Planned  Outcome  Evaluations 


Project  1:  Prevention: 
Genetic  Testing 

Project  2:  Diagnosis: 

New  Technologies 

Project  3:  Treatment: 
Novel  Palliative  Rx 

Design 

Observational  Cohort 

Case  Series 

Phase  I,  II  studies  and  a 
Phase  III  RCT 

Outcomes 

QOL 

Utility 

QALYs 

Cancers  Detected, 

Delayed,  and  Missed 

QOL 

Utility 

Progression  Time; 

OALYs 

Costs 

Direct; 

Time  Costs 

Direct  and 

Time  Costs 

Direct  and 

Time  and  Care-giver 

Economic  Analysis 

CEA  Model 

Cost  per  Case 

Diagnosed; 

Decision  Analysis  Model 

CEA 

A.  Protect  1:  BRCAl/2  Genetic  Testing:  Develop  an  Exploratory  Cost-Effectiveness  Analysis 
(CEA),  Combining  Primary  and  Secondary  Data,  to  Identify  the  Key  Parameters  Which  Drive  the  Costs 
and  Effectiveness  of  Genetic  Testing  and  Counseling  as  a  Strategy  to  Prevent  Breast  Cancer  and 
Decrease  Cancer  Mortality  among  High-Risk  Women:  The  specific  objectives  of  Year  2  were  to:  1) 
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continue  to  collect  primary  data  on  patient-related  costs  of  genetic  testing,  adherence  to  surveillance  guidelines, 
and  preferences  for  potential  outcomes  of  genetic  testing;  2)  begin  the  review  of  secondary  literature  to  define 
parameters  in  the  natural  history  model;  and  3)start  programming  of  the  three-dimensional  markov  simulation 
model  (to  model  the  simultaneous  risk  of  breast  and  ovarian  cancers,  and  death  from  other  causes)  that  will 
be  used  to  evaluate  the  cost-effectiveness  of  genetic  testing  and  counseling.  This  section  summarizes  our  Year 
2  progress  in  completing  these  interim  objectives. 

Primary  Data  Collection:  In  Year  1  we  developed  integrated  data  collection  instruments  to  be  administered 
during  the  intervention  to  evaluate  project-related  costs  of  counseling  and  testing  as  well  as  patient  costs 
associated  with  participation  (e.g.,  time  spent  traveling  and  receiving  the  testing),  preferences  for  outcomes 
that  could  occur  distal  to  the  intervention  (e.g.,  development  of  cancer,  choosing  prophylactic  surgery),  and 
probabilities  of  adherence  to  post-intervention  surveillance  (e.g.,  regular  mammography).  The  preference  data 
will  be  used  to  generate  quality-adjusted  life  years  (QALYs)  as  the  final  health  effects. 

We  use  two  assessments  to  measure  health  state  utilities,  the  time  trade-off  (TTO)  assessment  (Torrance,  1987) 
and  the  linear  rating  scale  (LRS)  assessment  (Froberg  and  Kane,  1989).  The  TTO  assesses  what  percentage 
of  life-expectancy  they  think  a  woman  would  be  willing  to  forgo  to  improve  their  health  state  from  the  state 
being  assessed  (e.g.  having  a  mastectomy  for  early  breast  cancer)  to  excellent  health.  The  LRS  asks  a  woman 
to  assign  a  number  between  0  (representing  death)  and  100  (representing  the  best  state  of  health  the  woman  can 
imagine)  to  the  state  of  health.  Utilities  for  hypothetical  health  states  were  assessed  by  telephone  interview 
using  a  third-person  format  of  the  health  state  descriptions,  as  the  distribution  of  results  using  this  format  was 
less  skewed  than  first-person  format  in  pilot  testing.  Table  2  shows  preliminary  results  for  the  hypothetical 
states  of  health  assessed.  Results  are  presented  as  0  (death)  to  1  (excellent  health)  for  the  TTO,  and  0  (death) 
to  100  (excellent  health)  for  the  LRS.  To  decrease  respondent  burden,  participants  randomly  receive  2  TTO 
and  LRS  assessments  for  treatment  of  localized  breast  cancer  (the  first  3  scenarios  in  Table  2),  and  1  from  the 
remaining  scenarios.  Briefly,  these  preliminary  results  show  that  participants  tend  to  have  higher  utilities 
measured  with  the  TTO  compared  to  the  LRS;  this  is  consistent  with  other  investigators’  work  (O’Leary,  et  al, 
1995).  The  utilities  for  early  breast  cancer  were  quite  high,  especially  with  the  TTO  assessment,  and  the 
measures  were  not  responsive  to  changes  across  the  three  modes  of  treatment.  The  LRS  showed  a  decrease  in¬ 
breast  recurrence  although  the  TTO  did  not.  Both  assessments  showed  a  large  decrease  in  utilities  for 
metastatic  breast  cancer  and  for  advanced  ovarian  cancer.  Overall,  correlation  between  the  TTO  and  LRS  was 
0.42. 

We  are  concerned  by  the  high  utilities,  particularly  the  TTO  assessments,  assessed  in  this  study  population.  We 
are  currently  in  the  process  of  validating  the  phone  assessments  with  face-to-face  utility  interviews  using  visual 
aids  to  increase  comprehension.  We  use  for  this  analysis  a  subset  of  women  who  come  to  Georgetown  for 
genetic  counseling.  Women  are  interviewed  face-to-face  prior  to  counseling  an  average  of  approximately  4 
weeks  after  their  baseUne  interview  (range  7-65  days).  To  date,  eight  women  out  of  20  planned  have  imdergone 
both  a  phone  and  a  face-to-face  interview;  in  the  face-to-face  interview  women  receive  the  same  three  scenarios 
in  the  same  order  as  assessed  via  the  baseline  phone  interview.  Correlation  between  the  phone  and  face-to-face 
TTO  assessments  overall  is  0.48  (Spearman  rank  correlation,  used  for  skewed  data);  correlations  for  the  LRS 
assessments  was  0.93.  Dr.  Lawrence  has  attended  4  of  the  8  face-to-face  interviews.  In  open  ended 
questioning,  participants  are  able  to  relate  an  understanding  of  the  hypothetical  health  states. 
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Table  2.  Preliminary  Utility  Dal 

ta  [Mean  (s.d.)] 

Scenario 

N 

TTO 

LRS 

Modified  Radical  Mastectomy* 

128 

0.91  (.15) 

80.1  (15.2) 

BCS/Radiation  Therapy* 

128 

0.91  (.15) 

81.2(17.6) 

Prophylactic  Bilateral  Mastectomy* 

140 

0.90  (.15) 

79.3  (15.4) 

Prophylactic  Bilateral  Oophorectomy* 

47 

0.90  (.11) 

76.7  (15.3) 

Breast  Cancer  Recurrence 

46 

0.89  (.15) 

73.5  (20.5) 

Metastatic  Breast  Cancer 

47 

0.55  (.34) 

43.5  (20.7) 

Ovarian  Cancer 

12 

0.64  (.33) 

40.8(20.1) 

Current  Health 

44 

0.88  (.23) 

82.2  (15.3) 

*  With  early  stage  breast  cancer. 


We  also  assessed  participants’  current  health  using  a  utility  index,  or  a  survey  that  provides  a  societal  utility 
for  a  participant’s  state  of  health.  We  use  a  modification  of  the  Health  Utilities  Index  (HUI)  (Feeny,  et  al., 
1996),  abbreviated  by  removing  low- variation  response  items  as  determined  by  the  breast  cancer  Patient 
Outcome  Research  Team  results.  The  average  HUI  score  for  221  participants  was  0.82  (s.d.  0.10),  on  a  scale 
ranging  from  0  (death)  to  1  (excellent  health).  The  HUI  showed  a  significant  decrease  with  age,  with 
participants  under  age  40  averaging  0.90  and  participants  age  60  and  older  averaging  0.80.  The  HUI  score  for 
the  participant’s  current  health  did  not  correlate  with  most  of  the  hypothetical  health  state  utilities,  although  as 
expected  the  HUI  did  correlate  moderately  well  with  the  TTO  (r=.40)  and  the  LRS  (r=.37)  for  the  participants’ 
current  health. 

The  next  portion  of  work  has  included  assessing  the  costs  of  counseling  and  testing.  An  important  component 
of  the  overall  cost  of  a  BRCAl/2  testing  program  is  the  cost  incurred  in  genetic  counseling.  We  are  currently 
in  the  process  of  analyzing  the  costs  associated  with  genetic  counseling  in  Project  #1,  both  for  people  who 
undergo  genetic  testing,  and  for  those  who  undergo  counseling  without  testing.  Table  3  shows  preliminary  data 
on  the  resource  utilization  necessary  to  provide  counseling.  Counselor  time  costs  were  estimated  based  upon 
4  weeks  of  monitoring  two  genetic  counselors;  future  work  will  include  retrospective  chart  reviews  to  delineate 
time  for  those  testing  positive  for  a  BRCAl/2  mutation,  those  testing  negative,  and  those  who  decline  to  receive 
testing  results.  Costs  for  counselor  time  were  calculated  using  national  average  salary  plus  fringe  (total 
$52,330/year)  (Doyle,  1996),  and  estimating  an  average  hourly  cost  to  the  institution  based  upon  2000  hours 
of  work  per  year. 
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Table  3.  Costs  of  Genetic  Counseling 


Parameter 

Time 

Cost 

Counselor  Time  Costs 

New  Participant  Counseling  Time 

114  min 

$49.7 

Disclosure 

42  min 

$18.3 

Phone  Follow-up 

13  min 

$5.7 

Preparation/documentation/letter  dictation 

45  min 

$19.6 

Clerical  time  (estimated) 

30  min 

$7.7 

Phlebotomist  time  (estimated) 

30  min 

$7.7 

Office/lab  space  (pro-rated  for  time) 

$7.0 

Cost  of  test  (retail,  full  gene  sequencing) 

$2400 

Patient  costs 

Travel 

Counseling 

Caregiver  costs 

In  the  next  project  year  we  will  continue  to  collect  and  analyze  these  primary  data.  Also,  in  Year  3  we  will 
estimate  age-  and  stage-specific  treatment  costs  for  breast  and  ovarian  cancer  using  existing  data;  race-specific 
data  will  be  used  to  the  extent  available.  All  data  will  then  be  incorporated  into  the  model  in  Year  4. 

Analysis  of  Data  to  Develop  Model  Parameters:  In  Year  2  we  have  also  begun  the  review  of  the  literature  to 
estimate  the  effects  of  all  possible  events  that  flow  from  the  initial  testing  choices,  the  probability  of  each  event, 
and  the  probability  of  transition  from  one  state  to  the  next.  Using  standardized  data  abstraction  tools  developed 
in  Year  2  (Appendix  1),  data  are  being  abstracted  from  the  best  designed  and  least  biased  studies  available  (e.g., 
well  designed  randomized  clinical  trials  and  observational  studies,  and  administrative  databases,  such  as  SEER). 
In  Year  3,  meta-analytic  techniques  will  be  used  to  derive  effect  size  estimates  (e.g.,  the  expected  cancer  risk 
reduction  associated  with  bilateral  mastectomies).  A  preliminary  list  of  parameters  reviewed  to  date  is  included 
in  Table  4.  In  Year  3  of  the  grant  we  will  conduct  formal  meta-analyses  on  these  data,  to  obtain  point  estimates 
and  probability  distributions  for  use  in  the  cost-effectiveness  model  Monte  Carlo  simulation.  As  can  be  seen  the 
table,  the  prevalence  of  BRCAl  is  very  dependent  on  the  population  examined,  ranging  from  under  1%  in  the 
general  population  to  almost  70%  in  some  hereditary  breast-ovarian  cancer  families.  BRCAl/2  prevalence  for 
the  baseline  cost-effectiveness  analysis  will  be  based  upon  data  from  Project  #1;  prevalence  data  in  the  table  will 
be  used  for  determining  parameter  distributions  and  for  sensitivity  analysis. 
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Table  4.  Model  Parameter  Estimates 


Parameter 

Estimate  (Range) 

Sources 

Initial  Tree 

Prevalence  of  BRCA  genes 

General  population 

BRCAl 

Claus,  1991;  Ford,  1995;  Oddoux,  1996;  Roa,  1996; 
Whittemore,  1997;  Malone,  1998;  Newman,  1998 

High-risk  population 

BRCAl 

0.155 

(0.0029  -  0.6875) 

Offit,  1996;  Hakansson,  1997;  Shattuck-Eidens, 

1997;  Couch,  1996;  Malone,  1998;  Schubert,  1997; 
Whittemore,  1997;  Ford,  1995;  Struewing,  1997; 
Rebbeck,  1996;  Langston,  1996;  Zelada-Hedman, 

1997;  Newman,  1998;  Roa,  1996 

BRCA2 

0.067 

(0.00  ~  0.273) 

Neuhausen,  1996;  Hakansson,  1997;  Schubert,  1997; 
Lancaster,  1996;  Struewing,  1997;  Rebbeck,  1996; 
Oddeux,  1996;  Roa,  1996 

Sensitivity  of  full  gene  sequencing 

Myriad  Genetic  Laboratories,  1998 

Specificity  of  full  gene  sequencing 

99%  (98  ~  100%) 

Myriad  Genetic  Laboratories,  1998 

Probability  of  prophylactic  bilateral 
mastectomy 

0.17 

Lerman,  1996;  Data  to  be  provided  by  Project  I 

Probability  of  prophylactic  oophorectomy, 
BRCAl  (+) 

0.33 

Lerman,  1996;  Data  to  be  provided  by  Project  I 

BRCA2  (+) 

Data  to  be  provided  by  Project  I 

Probability  of  intense  breast  cancer  screening, 
BRCAl/2  (+) 

Data  to  be  provided  by  Project  I 

BRCAl/2  (-) 

Data  to  be  provided  by  Project  I 

Probability  of  usual  breast  cancer  screening 
with  no  genetic  tests  in  high  risk  population 

Data  to  be  provided  by  Project  I 

Probability  of  intense  breast  cancer  screening 
with  no  genetic  test  in  high  risk  population 

Data  to  be  provided  by  Project  I 

Disease  Initiation  Model 

Population  all-cause  mortality 

(0.001  -  0.059)^  Statistics  Abstract  of  the  United  States,  1995 

Breast  cancer  incidence 

Cumulative  probability  of  BRCAl  (+) 

By  50  years  old 

0.50  (0.33  ~  0.73) 

Easton,  1995;  Ford,  1994;  Narod,  1995;  Struewing, 
1997;  Whittemore,  1997 

By  70  years  old 

0.74  (0.56  -  0.87) 

Cumulative  probability  of  BRCA2  (+) 

By  50  years  old 

0.30  (0.28  ~  0.32) 

Schubert,  1997;  Ford,  1998 

By  70  years  old 

BRCAl/2  (-) 

(0.00001  ~  0.00304)* 

SEER,  1991-1995 

After  prophylactic  bilateral  mastectomy 
(will  request  data  to  compute  relative  risk) 

0.0054 

Hartmann,  1997 

Ovarian  cancer  incidence 

Cumulative  probability  of  BRCAl  (+) 

By  50  years  old 

Easton,  1995;  Ford,  1994;  Narod,  1995;  Struewing, 
1997 

By  70  years  old 

0.44(0.16  -  0.63) 

Cumulative  probability  of  BRCA2  (+) 

By  50  years  old 

0.004 

Ford,  1998 

By  70  years  old 

0.27 

BRCAl/2  (-) 

(0.00003  -  0.00063)* 

SEER,  1991-1995 

Surveillance^ 

Breast  cancer 

Mammography  /  CBE 

Sensitivity 

82.8  %  (74  -  88%) 

Shapiro,  1988;  Chamberlain,  1991;  Miller,  1992; 

Fletcher,  1993 
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Parameter 

Estimate  (Range) 

Sources 

Specificity 

98.7%  (97,7  ~  99.8%) 

Shapiro,  1988;  Chamberlain,  1991;  Miller,  1992; 
Fletcher,  1993 

Ovarian  cancer 

Conventional  transvaginal  ultrasound 

Sensitivity 

Grover,  1995;  DePriest,  1997;  Bourne,  1993;  van 
Nagell  Jr.,  1991;  Franchi,  1995;  Hata,  1992;  Zantta, 
1994;  Weiner,  1992;  DePriest,  1994; 

Specificity 

81.4% 

(65.4  ~  98.7%) 

Doppler  transvaginal  ultrasound 

Sensitivity 

Franchi,  1995;  Hata,  1992;  Kawai,  1992;  Zanetta, 

1994;  Weiner,  1992;  Caruso,  1996;  Vuento,  1995; 
Kurjak,  1992;  Tepper,  1995;  Bourne,  1993 

Specificity 

86.9  % 

(52.8  ~  99.2%) 

CA-125 

Sensitivity 

Franchi,  1995;  Maggino,  1994;  Jacobs,  1994; 
Helxlsouer,  1993;  Soper,  1990;  Hata,  1992;  Kawai, 
1992;  Zanetta,  1994;  Peters,  1995;  Gadducci,  1996; 
Weiner,  1992;  Jacobs,  1992;  Zurawski,  1990;  Groyer, 
1995 

Specificity 

77.7  % 

(40.0  ~  100.0%) 

Breast  cancer  treatment  (Probability  of  getting  certain  types  of  treatment) 

Local/regional  breast  cancer 

Mastectomy 

64.3%  (37.4  ~  85%) 

Satariano,  1994;  Young,  1996;  Nattinger,  1996 

Breast  conserving  surgery  with  radiation 
therapy 

31.8%  (15 -51.1%) 

Young,  1996;  Satariano,  1994;  Nattinger,  1996 

Tamoxifen 

13.4%  (2  -  29%) 

Kurtz,  1989;  Quiet,  1995;  Smith,  1994;  Zissiadis, 

1997;  Kini,  1998;  Haffty,  1991;  Matthews,  1988; 
Hacene,  1990;  Fourqeut,  1989 

Chemotherapy 

14.1%  (5  -  34%) 

Recht,  1996;  Kurtz,  1989;  Quiet,  1995;  Smith,  1994; 
Zissiadis,  1997;  Kini,  1998;  Haffiy,  1991;  Hacene, 

1990;  Fourqeut,  1989 

Breast  cancer  natural  history 

Probability  of  local/regional  recurrence  after 
treatment  of  local  or  regional  breast  cancer 

12.7%  (3.3  -  35.9%) 

Rutgvist,  1993;  Kurtz,  1989;  Jacobson,  1995;  Quiet, 
1995;  Ferguson,  1982;  Demicheli,  1996;  Huseby, 

1988;  Fletcher,  1989;  Ragaz,  1997;  Arriagada,  1996; 
Kini,  1998;  Haffty,  1991;  Matthews,  1988;  Fourquet, 
1989;  van  Dongen,  1992;  Lee,  1984;  Orel,  1993 

Probability  of  local  recurrence  given 
recurrence 

28.4%  (0  -  87.5%) 

Fisher,  1993;  Zyl,  1995;  Fisher,  1996;  Fisher,  1989; 
Smith,  1994;  Pierce,  1992;  Zissiadis,  1997; 

Horiguchi,  1997;  Powles,  1995;  Fowble,  1997 

Probability  of  regional  recurrence  given 
recurrence 

14.8%  (0  -  50%) 

Probability  of  distant  recurrence  given 
recurrence 

56.8%  (6.3  -  90.8%) 

Median  survival,  distant  stage  of  breast  cancer 
(months) 

20.2  (9.5  -  28) 

Patanaphan,  1988;  Koenders,  1992;  Kimmick,  1991; 
Brincker,  1988;  SEER,  1989-1994* 

§  Expected  deaths  over  alive  at  specified  age  between  20  and  80  years  old. 

*  Incidences  of  invasive  breast  or  ovarian  cancer  in  every  5  years  from  20  to  85+  years  old. 
t  Data  summarize  the  accuracy  of  screening  for  breast  cancer  and  screening  or  diagnosis  for  ovarian  cancer. 
X  Derived  from  the  5-year  survival  rate  of  distant  breast  cancer. 


Sfofhastif  Simnlflfinn  Model  of  Simultaneous  Breast.  Ovarian,  and  Other  Cause  Mortality:  The  model 
evaluates  three  strategies:  genetic  testing  for  BRCAl  mutations  and  counseling,  counseling  alone,  and  routine 
medical  practice/surveillance.  In  terms  of  mapping  primary  data  to  the  model,  these  three  groups  correspond 
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Flow  Diagram  of  BRCA  1/2  Natural  History  Model 


respectively  to  the  following  groups  in 
Project  #1:  women  agreeing  to  testing 
and  counseling,  women  counseled  who 
decline  testing,  and  women  who  decline 
testing  and  counseling.  Figure  1 
summarizes  our  basic  modeling 
approach.  The  first  decision  point  is 
whether  or  not  a  woman  decides  to 
having  BRCAl/2  testing  and/or 
counseling.  If  she  accepts,  she  has  a 
certain  pre-test  probability  of  testing 
positive  for  the  mutation.  Each  pathway 
is  also  associated  with  certain 
probabilities  of  morbidity  and 
mortality.  For  instance,  there  may  be 
decrements  in  quality  of  life  associated 
with  knowledge  of  mutation  positivity, 
or  anxiety  associated  with  evaluation  of 
positive  (and  false-positive)  early 
detection  tests,  or  morbidity  or 
mortality  associated  with  undergoing 
prophylactic  surgery.  Ultimately,  these 
paths  would  lead  to  death  from  breast 
or  ovarian  cancer  or  non-cancer  related 
causes. 

There  are  several  unique  aspects  of  this 
analysis  that  have  guided  our  approach, 
including  the  facts  that  1)  the  impact  of 
genetic  testing  on  survival  (and  costs) 
occurs  distal  to  the  intervention  in 
Project  #1,  and  2)  much  of  the  data  on 

the  effectiveness  of  prevention  and  early  detection  strategies  for  mutation  positive  women  are  still  uncertain. 
Thus,  a  preliminary  mathematical  stochastic  simulation  model  is  being  employed  to  extend  the  analysis  time 
horizon;  the  best  quality  recent  literature  being  reviewed;  and  sensitivity  analyses  will  address  the  impact  of 
uncertain  parameters  on  cost-effectiveness  results.  Based  on  recent  data ,  the  model  has  also  been  updated  to 
include  a  choice  of  tamoxifen  use  for  prevention  of  cancer. 


Beginning  this  past  year,  we  starting  programming  the  decision  model.  We  are  using  SAS  IML  progranuning 
language  for  its  rich  complement  of  matrix-handling  capabilities.  We  have  programmed  the  basic  Markov  model 
templates,  which  will  be  used  to  model  the  natural  history  of  breast  cancer,  ovarian  cancer,  and  competing 
mortality.  Currently  we  are  in  the  process  of  programming  procedures  to  allow  limited  memories  in  the  models 
(semi-Markov  models),  so  that  we  may  revise  transition  probabilities  for  cancer  progression  based  upon  past 
events  (e.g.  to  allow  higher  progression  rates  if  a  patient  has  had  a  breast  cancer  recurrence).  We  plan  on  finishing 
the  programming  and  program  debugging  in  Year  3;  analyses  will  be  completed  in  Year  4. 

B.  Project  2;  Coordinated  Approach  to  Breast  Cancer  Diagnosis:  Technical  Aim:  Conduct  an 
economic  evaluation,  develop  a  decision  analysis  model  comparing  the  costs  per  cancer  detected  for  new 
breast  cancer  diagnostic  evaluation  strategies,  and  assess  test-related  patient  Satisfaction:  Project  #2  is 
prospectively  enrolling  a  cohort  of  approximately  400  white  and  African-American  women,  from  several  DC- 
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metropolitan  area  clinics,  hospitals,  and  HMOs,  who  have  abnormal  breast  physical  examination,  mammography, 
and/or  standard  sonography  results  and  have  been  recommended  to  have  a  breast  biopsy.  The  goals  of  the  project 
include  evaluating  the  accuracy  of  several  simultaneously  administered  new  technologies,  including  digital 
mammography,  magnetic  resonance  imaging  (Gd-DTPA  enhanced  MRT),  nuclear  medicine  evaluation  (Tc-99m- 
sestamibi  scanning),  special  ultrasound  evaluation  (radio  frequency  elastography  imaging),  and  nipple  aspirate 
fluid  (NAF)  cytology  via  correlation  with  pathological  results  of  surgical  excisional  biopsy.  Women  with  negative 
biopsies  will  receive  12-month  follow-up  mammography  and  CBE. 

The  Outcomes  Core  objectives  for  this  project  are  to:  1)  conduct  an  economic  evaluation  to  compare  the  costs  per 
cancer  detected  for  each  for  each  of  the  innovative  diagnostic  technologies;  2)  using  the  general  methods  of 
decision  analysis  and  modeling  described  above  for  the  genetic  testing  project,  use  the  primary  data  on  test 
sensitivity,  specificity,  and  costs,  combined  with  natural  history  data  (e.g.,  molecular  markers  in  NAF),  to  develop 
a  decision  analysis  model  for  hypothetical  cohorts  of  women  comparing  the  costs  per  intermediate  outcome 
(correct  early  diagnosis,  delayed  diagnosis,  and  missed  diagnosis)  for  alternative  diagnostic  tests  (or  combination 
of  tests)  and  surgical  excisional  biopsy;  and  3)  to  evaluate  the  acceptability  of,  and  satisfaction  with,  the  tests. 

Satisfaction  and  Acceptability  of  Tests:  In  Year  2,  we  continued  to  collect  primary  data  from  women  on  their 
satisfaction  with  the  tests.  A  short  self-administered  questionnaire  was  given  to  women  by  the  project  coordinator 
after  completion  of  all  tests  (see  Appendix  2  for  the  protocol  for  survey  administration).  We  measure  two 
components  of  satisfaction  with  the  diagnostic  tests  in  Project  2,  discomfort  and  embarrassment.  To  provide  a 
relative  standard,  we  asked  the  participants  to  rate  discomfort  of  the  tests  compared  to  having  a  routine 
mammogram.  To  date,  we  have  64  survey  respondents;  no  women  have  refused.  Of  these  respondents,  the 
majority  (67%)  reported  a  routine  mammogram  to  be  “extremely  uncomfortable”,  and  84%  considered 
mammograms  to  be  “not  embarrassing  at  all”.  Of  those  receiving  the  test,  100%  of  those  receiving 
ultrasonography,  84%  of  those  receiving  MRI,  17%  of  those  receiving  digital  mammography,  94%  of  those 
receiving  sestamibi  imaging,  and  100%  of  those  receiving  a  nipple  aspirate  found  the  procedure  more  comfortable 
than  a  mammogram.  The  procedure  was  less  comfortable  than  mammography  for  9%  of  those  receiving  MRI, 
and  3%  of  those  receiving  sestamibi  imaging. 

We  also  asked  participants  to  rate  their  overall  satisfaction  with  participating  in  the  study.  We  used  a  modification 
of  the  Medical  Outcomes  Study  Visit  Rating  Questionnaire  (Rubin,  et  al.,  1993),  measuring  satisfaction  with  the 
receiving  the  tests  overall,  with  the  technical  skills  of  the  staff,  the  personal  manner  of  the  staff,  the  convenience 
of  getting  the  tests,  the  length  of  time  spent  waiting  for  the  tests,  and  the  explanation  of  what  was  done  for  the 
participants.  On  a  scale  from  0  to  100,  where  100  represents  the  highest  possible  satisfaction  score,  the  mean  score 
was  98  (s.d.  5.2). 

We  have  also  used  willingness  to  pay  assessment  as  a  measure  of  “process  utility”,  or  a  measure  of  preference  for 
procedures  a  woman  must  undergo  to  achieve  a  health  outcome.  Our  measures  ask  the  participant  how  they  think 
a  woman  would  be  willing  to  pay  out  of  pocket  to  have  one  of  the  tests  they  experienced  in  Project  2  instead  of 
a  biopsy  procedure.  We  asked  this  under  two  conditions:  first,  if  the  test  was  as  accurate  at  diagnosing  cancer  as 
a  biopsy;  and  second,  if  the  test  was  almost  (95%)  as  accurate  as  a  biopsy.  We  asked  participants  to  imagine  the 
test  was  whichever  test  they  would  most  prefer  having,  to  avoid  the  respondent  burden  of  asking  about  each  test 
separately.  Thus,  the  assessment  provides  the  maximum  the  respondent  would  be  willing  to  pay  for  any  of  the 
tests.  Under  conditions  of  equal  accuracy  to  a  biopsy,  the  56  women  who  provided  a  response  were  willing  to  pay 
an  average  of  $235  to  have  a  test  instead  of  a  biopsy  (range  $0-$1000),  with  27%  of  women  not  willing  to  pay  any 
money  out  of  pocket.  The  willingness  to  pay  decreased  to  an  average  of  $147  in  the  case  of  95%  accuracy  (range 
$0-$750),  with  39%  of  women  not  willing  to  pay  any  money.  Based  on  this  interim  data,  we  conclude  that  women 
find  the  test  preferable  to  biopsy,  although  a  significant  minority  of  participants  would  either  be  indifferent  or 
prefer  biopsy  if  the  test  were  less  accurate  than  biopsy  for  diagnosing  cancer. 
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Decision  Analysis:  In  Years  1  and  2, 

the  decision  analysis  model  structure  cancer 

was  developed.  This  model  will 
calculate  the  incremental  cost  per 
cancer  diagnosed  (intermediate  I 

outcome)  and  years  of  life  saved  (final  Test 
outcome)  for  the  use  of  single  and 
paired  combinations  of  diagnostic  tests 
for  follow-up  of  an  abnormal 

mammogram  and/or  clinical  breast  v  I  No  cancer 

examination,  compared  to  a  surgical 
excisional  biopsy.  The  strategies  to  be 
compared  include  digital 
mammography,  sestamibi  scan,  breast 
ultrasound,  and  breast  MRI,  singly  and 

in  paired  combination,  compared  to  surgical  excisional  biopsy  for  follow-up  of  suspicious  breast  abnormalities 
(on  mammogram  [films  interpreted  as  suspicious  or  positive  for  cancer]  or  clinical  breast  exam).  We  will  examine 
two  time  frames:  one  short-term  frame  (through  the  completion  of  the  diagnostic  evaluation  of  the  breast 
abnormality),  and  one  long-term  (from  point  of  diagnostic  evaluation  through  death).  For  the  short-term  time 
horizon  of  analysis,  we  will  not  discount  results  to  present  value;  the  long-term  analysis  will  discount  future  costs 
and  health  effects  at  a  rate  of  3%. 


The  model  will  be  also  used  to  estimate  the  number  of  true  positive  and  false  negative  diagnoses,  based  upon  the 
prevalence  of  disease  in  the  population.  Figure  2,  above,  includes  a  preliminary  decision  tree  for  this  model.  Data 
for  parameters  in  the  model  will  be  derived  from  Project  2,  the  published  literature,  other  Outcomes  Core  related 
projects,  and  Dr.  Hillner’s  (Advisor)  prior  research.  An  important  goal  of  Project  2  (jind  the  decision/CEA 
analysis)  is  to  identify  the  optimal  diagnostic  algorithm  for  follow-up  diagnostic  testing  for  women  with  suspicious 
mammographic  abnormalities  or  clinical  breast  examinations.  This  goal  guided  the  development  the  decision 
model.  All  testing  algorithms  are  compared  to  the  gold  standard  diagnostic  work-up  of  surgical  excisional  biopsy. 
We  consider  the  four  potential  diagnostic  tests  in  comparison  to  biopsy.  For  each  test,  the  choice  could  be  made 
to  use  the  test  alone,  or  add  a  second  diagnostic  test  (of  the  remaining  3  tests).  We  have  chosen  to  simplify  the 
analysis  by  restricting  consideration  to  single  diagnostic  tests  or  to  paired  combinations;  in  sensitivity  analysis, 
we  will  examine  more  than  two  tests  in  combination. 

In  the  decision  tree,  women  with  screen-detected  abnormalities  may  have  palpable  or  non-palpable  masses; 
diagnostic  tests  (or  pairs  of  tests)  may  be  interpreted  as  positive,  negative,  or  indeterminate  for  a  cancer;  negative 
women  will  return  to  routine  screening;  women  with  falsely  negative  results  will  have  delayed  diagnosis;  women 
with  indeterminate  results  can  either  have  other  tests  performed  immediately  or  under-go  interval  re-screening  (ie, 
3-4  months  later);  women  who  are  positive  may  have  cancer  or  not;  etc.  In  this  manner  we  will  calculate  the 
number  of  women  correctly  diagnosed  with  cancer,  and  the  impact  of  test  results  on  life  expectancy. 

We  will  also  address  two  important  issues  in  these  analyses.  First,  the  results  of  combinations  of  tests  can  be 
interpreted  either  in  series  or  in  parallel.  If  tests  are  performed  in  series,  the  first  test  is  performed,  and  if  positive, 
the  second  test  is  performed.  If  tests  are  performed  in  parallel,  then  both  tests  are  performed,  and  if  either  test  is 
positive  then  the  woman  is  considered  to  have  a  positive  diagnostic  work-up,  and  a  biopsy  would  be 
recommended.  For  our  base  analyses,  we  will  assume  parallel  use  of  paired  tests,  as  this  strategy  most  closely 


54 


DAMD17-96-2-6069,  Core  2 


Marc  E.  Lippman,  MD 


matches  the  experimental  conditions  of  Project  2  and  maximizes  the  overall  sensitivity  of  the  combination  of  test 
pairs  (ie,  minimizes  the  number  of  false  negative  diagnoses). 

The  second  issue  that  must  be  addressed  is  that  of  conditional  dependence  of  diagnostic  accuracy  between  the 
tests.  Typically  in  decision  analyses,  if  two  diagnostic  tests  are  to  be  used,  analysts  assume  conditional 
independence  of  test  results  (i.e.  the  results  of  the  second  test  are  independent  of  the  findings  of  the  first  test).  This 
approach  is  usually  necessary  because  there  are  no  data  on  test  dependencies.  In  the  case  of  Project  2,  all  four 
diagnostic  tests  are  being  performed  for  all  women,  we  can  examine  conditional  dependence  of  test  results.  For 
instance,  we  can  calculate  the  probability  that  an  ultrasound  will  provide  a  true  positive  result  given  that  a 
sestamibi  scan  was  negative.  We  can  then  incorporate  these  conditional  diagnostic  accuracies  into  the  model  when 
we  are  examining  paired  combinations  of  tests,  allowing  for  more  clinically  valid  model  results. 

The  costs  for  this  decision  model/CEA  will  include  test  costs  and  patient-related  costs  as  measured  in  Project  2, 
and  all  downstream  costs  (from  secondary  sources).  The  general  approach  to  estimating  down-stream  costs  will 
be  similar  to  that  described  for  the  CEA  of  BRCAl/2  genetic  testing,  above.  Work  completing  the  model  will  be 
done  in  Year  3;  analyses  will  be  done  in  Year  4  with  primary  project  data. 

Rconomic  Evaluation:  Data  for  the  economic  evaluation  of  the  diagnostic  tests  will  be  collected  in  Year  3; 
analyses  will  be  completed  in  Year  4.  We  will  use  actual  costs  of  the  tests,  including  equipment  and  staff  time; 
patient  costs  will  be  imputed  form  travel  and  test  time  (collected  in  the  satisfaction  survey,  above). 

C.  Project  3;  RCTs  of  Novel  Palliative  Treatments  for  Metastatic  Breast  Cancer:  Project  3  is  enrolling 
white  and  African-American  women  from  several  DC-metropolitan  area  settings  (including  cancer  centers, 
community  practices,  and  managed  care  organizations)  who  have  advanced  metastatic  breast  cancer  (clinical  stage 
4)  and  who  have  no  tumor  progression  after  >  6  cycles  of  induction  chemotherapy.  After  phase  one  and  two 
evaluations  are  completed,  women  will  be  enrolled  in  phase  three  randomized  treatment  interventions  of  anti- 
angiogenic  agents  alone  and  in  combination  with  standard  chemotherapy,  with  or  without  a  no  therapy 
observation.  In  all  trial  phases,  the  Outcomes  Core  will  provide  descriptions  of  the  QOL  of  life  of  participants 
and  the  quality-adjusted  costs  and  costs-per  unit  of  clinical  outcome. 

Quality  of  Life;  In  Year  2,  during  the  phase  II  trial  of  thalidomide  was  conducted.  We  collected  several  measures 
of  quality  of  life  in  the  Thalidomide  trial.  Unfortunately,  due  to  delays  in  obtaining  IRB  approval,  we  were  only 
able  to  obtain  survey  data  on  5  participants  in  this  trial  prior  to  closure.  We  present  data  for  the  FACT-B  (Celia, 
et  al,  1993),  a  breast  cancer-specific  health  profile  survey,  the  HUI  (Feeny,  1996),  a  health  utilities  index  providing 
societal  preference  for  health,  and  the  LRS  assessment,  a  holistic  assessment  of  a  participant’s  preference  for  her 
state  of  health.  The  FACT-B  measures  health  on  6  domains:  physical  well-being  (PWB),  social  well-being 
(SWB),  relationship  with  doctor  (RWD),  emotional  well-being  (EWB),  functional  well-being  (FWB),  additional 
breast  cancer-specific  concerns  (BCS).  We  also  present  the  results  of  the  Rotterdam  Symptom  Checklist  (de  Haes, 
et  £il.,  1990),  which  provides  a  listing  of  possible  symptoms. 

The  HUI  scores  averaged  0.81  across  all  observations.  There  was  no  significant  change  in  the  HUI  scores  across 
the  maximum  of  8  weeks  that  the  respondents  were  enrolled  in  the  study.  The  LRS  scores  averaged  0.71  (s.d. 
0.15)  across  all  observations.  While  the  score  decreased  from  baseline  to  week  8  from  0.79  to  0.58,  the  majority 
of  the  change  is  due  to  dropout  of  women  with  higher  LRS  scores  at  baseline.  The  average  FACT-B  score  for  the 
entire  study  was  124  (s.d.  14.7),  on  a  scale  scored  from  0  (worst  functioning)  to  148  (best  functioning).  There  was 
a  trend  towards  higher  scores  with  study  progression,  with  means  ranging  from  121  at  baseline  to  128  at  week  6. 
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The  overall  symptom  score  showed  that  participants  had  few  symptoms.  We  summed  the  individual  responses 
for  all  30  symptoms,  the  mean  score  was  40.7,  where  30  would  represent  no  symptoms  at  all,  and  120  would 
represent  severe  symptoms  for  each  question.  There  was  little  change  in  the  amount  of  symptoms  over  the  8 
weeks.  The  largest  change  in  individual  symptoms  was  an  increase  in  dry  mouth. 

We  assessed  satisfaction  with  the  study  at  all  follow-up  visits.  The  satisfaction  survey  was  a  modification  of  the 
Medical  Outcomes  Study  Visit  Rating  Questionnaire  (Rubin,  et  al.,  1993),  and  assessed  satisfaction  with  the  visits 
to  the  study  site  overall,  the  technical  skills  of  the  staff,  the  personal  manner  of  the  staff,  the  convenience  of 
participating,  the  time  spent  waiting  for  study  visits,  and  the  explanation  of  what  was  done  for  the  participant.  The 
overall  average  of  responses  was  73.4  (s.d.  17.3)  on  a  scale  ranging  from  0  (least  satisfaction)  to  100  (most 
satisfaction).  The  primary  source  of  dissatisfaction  was  in  the  convenience  of  participating  in  the  study. 

Cost  data  calculation  is  currently  awaiting  completion  of  study  data  entry  for  determination  of  exact  resource 
utilization.  Direct  medical  care  costs  from  the  study  will  be  calculated  by  determining  the  number  of  procedures 
(See  Figure  3  below  for  an  example)  multiplied  by  the  cost  of  the  procedures  to  GUMC. 

Participation  also  has  a  cost  to  the  patients,  in  terms  of  time  and  travel  expense.  Of  the  5  participants,  3  were 
employed  and  needed  to  take  time  from  work  -  all  received  compensation  for  this  time  from  work.  While  most 
traveled  by  car,  two  required  air  travel  to  get  to  the  study  site.  All  participants  had  health  insurance.  None 
required  arranging  for  child  or  adult  care  while  participating.  Costs  for  time  and  for  travel  will  be  included  in  the 
analysis. 


Level  3  office  visit  (4) 


Laboratory: 

CBC,  Differential,  Platelets  (4) 

MMP,  TNF,  VEGF,  bFGF  (4) 

CEA  (3) 

Thyroid  Function,  Urinalysis,  HIV  (1) 
Serum  Thalidomide  Levels  (40)  (for 
pharmacokinetics) 

Radiology/Nuclear  Medicine 
Chest  X-ray  (1) 

Abdominal  CT  (1) 

Bone  Scan  (1) 

EKG  (1) 

Thalidomide  (low  or  high  dose)  -  56  doses 


D.  Develop  a  Centralized  Library  of  Data  for  use  in  Cancer  Research  on  QOL,  Utility,  and  Cost 
Measurement  Tools  and  Approaches,  and  Provide  Consultation  to  Investigators  on  the  Incorporation  of 
Such  Tools  into  New  Research  Initiatives:  The  development  of  this  comprehensive  cancer  outcomes  library 
is  occurring  over  the  entire  fours  years  of  the  project,  with  most  activity  targeted  for  Year  3.  We  had  initially 
planned  to  build  library  materials  in  Year  2,  but  management  of  primary  data  collection  and  abstraction  of  data 
for  Project  1  took  slightly  more  time  than  anticipated.  Therefore,  we  have  revised  our  time  line  to  complete  the 
basic  library  in  Years  3  and  4.  Finally,  we  are  still  considering  a  private-public  partnership  to  apply  for  an  SBIR 
grant  to  make  such  a  library  available  on  the  worldwide  web  and/or  CD  rom. 
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E.  Consultations:  In  Year  2  we  continued  providing  consultations  to  Lombardi  investigators  on  the  use  of 
outcomes  measures  in  cancer  research.  One  example  of  a  successful  consultation  included  the  funding  of  a  three- 
year  project  on  intermediate-term  issues  for  breast  cancer  survivors.  The  Outcomes  Core  will  be  responsible  for 
conducting  an  analysis  of  the  costs  of  interventions  to  improve  the  transition  from  treatment  to  cured  patient  in 
this  multi-site  project.  The  aims  of  the  project  are  included  in  Appendix  3.  Funding  from  this  project,  which 
began  8/1/98,  will  allow  use  to  hire  additional  personnel  to  conduct  this  research  and  contribute  to  overall 
Outcomes  Core  activities.  Other  consultation  activities  are  summarized  in  Appendix  4. 

F.  Outcomes  Core  Meetings:  The  Core  has  met  regularly  during  Year  2  to  discuss  current  activities  and 
potential  new  directions.  Minutes  of  these  meetings  are  included  in  Appendix  5.  In  Year  3,  the  format  of  these 
meetings  will  be  expanded  to  include  educational  seminars  for  all  Lombardi  staff.  An  tentative  outline  of  seminar 
series  is  included  in  Table  5. 

Table  5.  CCEOC  Seminar  Series 


Topic 

Presenter 

Pushing  the  age  envelope: 

Should  we  screen  all  older  women  for  cancer  ?  A  use  of  decision  analysis 

Jeanne  Mandelblatt 

Cost-effectiveness  analysis  in  cancer  prevention 

William  Lawrence 

Health-related  quality  of  life  and  quality  of  life  assessment  measures:  Their  use  in  cancer 
survivor  samples 

Julia  Rowland 

Beyond  survival: 

Soft  outcomes-Scale  reliability  and  validity 

Karen  Gold 

Framing  the  message: 

Does  it  influence  clinical  outcomes  such  as  mammography  adherence? 

Caroline  Burnett 

The  impact  of  physician-patient  communication  on  treatment  choices  for  breast  cancer 

Wenchi  Liang 

G.  Grant  Submissions:  In  Year  2  Outcomes  Core  members  have  contributed  to,  or  have  been  the  lead 
investigators  for  6  newly  funded  peer-reviewed  grants  that  highlight  cancer  clinical  and/or  economic  outcomes 
evaluations.  Moreover,  4  new  grant  applications  were  submitted.  These  grants  are  summarized  in  Table  6  and 
Appendix  6. 
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Table  6.  New  Active  and  Pending  Grants 


Principal 

Investigator 

Core  Members 

Title 

Active 

Fahs/Mandelblatt 

Mandelblatt 

Lawrence 

Burnett 

CEA  of  Breast  Cancer  Control  for  African  Americans 

National  Cancer  Institute 

Ganz 

Rowland 

Mandelblatt 

Lawrence 

Breast  Cancer  Preparing  for  Survivorship 

National  Cancer  Institute 

Lerman 

Mandelblatt 

Lawrence 

Comparing  Models  of  Counseling  for  BRCAl/2  Testing 

National  Cancer  Institute 

Schulman 

Rowland 

Economic  and  Quality  of  Life  Evaluation  of  Protocol  039:  Zoledronate  Trial 

Novartis 

Taylor 

Taylor 

Informed  Decision  Making  in  Prostate  Cancer  Screening 

National  Cancer  Institute 

Taylor 

Taylor 

Prostate  Cancer  Screening  in  the  PLCO  Trial:  Quality  of  Life  and  Adherence 
(Ancillary  study  to  the  PLCO  Cancer  Screening  Trial) 

National  Cancer  Institute 

Pending 

Lawrence 

Lawrence 

Mandelblatt 

BRCA  Genetic  Testing:  A  Primary  Care  Perspective 

National  Cancer  Institute 

Lawrence 

Lawrence 

Mandelblatt 

Gold 

Breast  Cancer  Genetic  Susceptibility  Testing:  A  Primary  Care  Perspective 
Department  of  the  Army 

Meropol 

Rowland 

Burnett 

Patient  Decision  Making  in  Phase  I  Cancer  Trials 
,  NMR/NCI 

Taylor 

Taylor 

Improving  Black  Men’s  Knowledge  of  the  Prostate  Cancer  Screening  Dilemma 
Centers  for  Disease  Control 

H.  Publications:  In  Year  2,  ten  papers  were  accepted  for  publication  and  5  were  submitted  for  peer  review 
(Abstracts  and  Title  pages  are  included  in  Appendix  7). 

L  Assess  the  Tmnact  of  the  Patient  Accession  Core:  In  Year  2,  we  worked  with  the  Patient  Accession  Core 
to  evaluate  the  costs  of  outreach  and  accrual  of  non-Lombardi  Cancer  Center  patients/individuals  to  the  three 
projects.  Evaluation  of  the  on-going  costs  of  the  PAC  continues  using  structure  monthly  data  collection  forms.  We 
have  tracked  the  costs  of  the  Patient  Accession  Core  (Core  1)  to  examine  the  costs  involved  in  enhancing  participant 
recruitment  and  participant  retention  in  diverse  populations.  Preliminary  data  includes  costs  from  September,  1996 
to  August,  1998.  Table  7  lists  the  costs  by  category.  We  will  continue  to  collect  costs  data  in  Year  3.  PAC 
representatives  will  also  continue  to  attend  our  regular  Core  meetings  and  seminars. 
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We  have  tracked  the  costs  of  the  Patient  Accession  Core  (Core  1)  to  examine  the  costs  involved  in  enhancing 
participant  recruitment  and  participant  retention  in  diverse  populations.  Preliminary  data  includes  costs  from 
September,  1996  to  August,  1998.  Table  4  lists  the  costs  by  category. 


Table  7.  Patient  Accession  Core  Costs 


Parameter 

Cost 

External  development  of  project-specific  recruitment  material 

$2841 

General  participant  educational  and  recruitment  material 

$653 

Technology  for  outreach 

$1895 

Training  workshop  on  Cultural  Sensitivity 

$9816 

Advisory  Board 

Honoraria 

$4750 

Meeting  materials  and  costs 

$1797 

Staff  educational  material 

$229 

Participant  transportation  and  parking 

$1205 

Travel 

$765 

Focus  group  transcription 

$81 

Photocopying  (general  and  recruitment  material) 

$2934 

Telephone 

$1226 

Postage/UPS/Courier 

$196 

Computer  LAN  fees 

$550 

Office  supplies 

$2048 

Personnel  time 

Health  Educators 

$48521 

Administrative  assistants 

$10748 

Fringe 

$14225 
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III.  CONCLUSIONS:  The  science  of  conducting  outcomes  research,  including  economic  evaluations  in 
oncology  practice,  is  a  relatively  new  discipline  and  one  which  is  rapidly  evolving.  This  Outcomes  Core 
is  extending  the  state-of-the-art  by  consisting  a  unique  cross-disciplinary  research  team  with  the 
methodological  expertise  to  evaluate  the  costs  and  benefits  of  new  and  existing  cancer  services. 
Incorporating  clinical  and  economic  outcomes  into  center-wide  research  focused  on  translating  new 
advances  from  the  laboratory  to  individuals,  and  from  a  cancer  center  to  community-based  hospitals, 
managed  care  organizations,  and  community  groups  is  allowing  Lombardi  Cancer  Center  to  expand  its 
leadership  position  to  informing  on-going  clinical,  policy  and  resource  allocation  debates.  We  continue  to 
balance  efforts  to  contain  costs,  while  providing  care  that  maximizes  health  and  quality  of  life,  cost- 
effectiveness  and  other  outcomes  analyses,  such  as  those  outlined  in  this  Core.  These  efforts  will  be  critical 
to  understanding  which  treatments  work  best,  under  which  circumstances,  for  which  populations,  and  at 
what  cost. 
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APPENDIX  MATERIALS  FOR  ALL 
PROJECTS  AND  CORES 


Project  1:  Impact  of  Genetic  Testing  for  Breast  Cancer  Susceptibility 
Appendix  1:  Educational  material  for  relatives  of  positive  patients 
Appendix  2:  General  educational  material  distributed  at  visit  one  (pre-test) 
Appendix  3:  Article  reprints 


Project  2:  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis 

None 


Project  3:  Development  of  Novel  Antiangiogenic  Therapies  in  Metastatic  Breast  Cancer 

None 


Core  1;  Patient  Accession  Core 

Appendix  1:  Breast  Cancer  Educational  Materials 
Appendix  2:  Poster  Presentation,  Cancer  Literacy  Conference 

Core  2:  Cancer  Clinical  and  Economic  Outcomes  Evaluations  Core 

Appendix  1;  Data  Abstraction  Tools  for  BRCAl/2  Natural  History  Model 

Appendix  2;  Protocol  for  Administration  of  CABCAD  Participant  Satisfaction  Survey 

Appendix  3:  Survivorship  Grant 

Appendix  4:  Core  Meeting  Minutes 

Appendix  5:  Core  Consultations 

Appendix  6:  Funded  Grants  Including  Core  Members 

Appendix  7:  Publications  Submitted  by  Core  Members 


DAMD17-96-2-6069,  Appendices 


Marc  E.  Lippman,  MD 


Project  1:  Impact  of  Genetic  Testing  for  Breast  Cancer 
Susceptibility 

Appendix  1:  Educational  material  for  relatives 
of  positive  patients 

Appendix  2:  General  educational  material 

distributed  at  visit  one  (pre-test) 

Appendix  3:  Article  reprints 
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Appendix  1:  Educational  Material  for  Relatives 
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Appendix  2:  General  Pre-Test  Educational  Material 
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This  material  will  introduce  you  to  a  free 
genetic  counseling  and  testing  program. 
There  is  now  a  genetic  test  that  can  help 
you  learn  more  about  cancer  risks  for  you  and 
your  family.  If  you  want  to  learn  more  about 
genetic  testing,  please  take  a  few  moments  to  read 
through  this  information. 


what  U  the^  CAKB  pro^rajM/f 


The  CARE  (Cancer  Assessment  and  Risk  Evaluation)  program  is  a  free 
genetic  counseling  and  testing  program  offered  by  the  Lombardi  Cancer 
Center  at  Georgetown  University  Medical  Center.  This  program  is 
supported  by  research  grants  from  the  National  Institutes  of  Health,  the 
Department  of  Defense,  and  the  Susan  G.  Komen  Foundation. 

Participation  in  CARE 

Through  the  CARE  program,  each  participant  meets  with  a  genetic 
counselor  to  discuss: 

•  a  detailed  family  history  and  risk  factor  assessment 

•  the  genetics  and  inheritance  of  breast  and  ovarian  cancer 

•  personalized  guidelines  for  cancer  prevention  and  screening 

•  the  options  available  for  genetic  testing  for  cancer  susceptibility^ 
including  the  pros  and  cons  of  testing  (genetic  testing  is  offered  to  all 
eligible  individuals) 

CARE  is  a  clinical  research  program.  Therefore,  all  participants  are 
asked  to  complete  telephone  and  in-person  interviews  and  questionnaires 
before  and  after  participation.  These  assessments  allow  us  to  evaluate  the 
benefits  of  the  program  and  learn  more  about  how  people  make  decisions 
about  genetic  testing.  We  also  hope  to  learn  how  these  decisions  affect 
their  lives.  Even  if  you  decide  that  you  are  not  interested  in  testing,  we 
would  like  to  interview  you  briefly  on  the  telephone.  This  is  a  critical  part 
of  our  research. 
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HourU  ^metio  testing  perforwjtd/? 

As  an  alteration  in  BRCAl  or  BRCA2  has  already  been  identified  in 
your  family,  it  is  a  simple  process  to  test  you.  A  small  blood  sample  is 
drawn.  From  it,  genetic  material  (DNA)  is  obtained  and  analyzed  for  the 
specific  alteration  previously  identified  in  your  relative.  This  testing  can 
be  completed  in  a  relatively  shon  period  of  time.  It  is  very  accurate  and 
provides  results  that  are  clearly  positive  or  negative  for  a  particular 
alteration. 

Wkc±  are^tke^pvos  (UuC  cons  oftestUt^f 

There  are  potential  benefits  to  being  genetically  tested.  There  also  arc 
potential  risks  and  limits  to  the  information  that  can  be  obtained.  Each 
individual  needs  to  consider  whether  the  potential  benefits  oumeigh  the 
risks  in  order  to  decide  whether  or  not  to  be  tested.  All  individuals  who 
decide  to  provide  a  blood  sample  for  genetic  testing  must  sign  a  consent 
form.  The  form  contains  additional  information  about  the  benefits, 
limitations,  and  risks  of  genetic  testing. 

Increased  knowledge: 

Genetic  tests  may  provide  you  with  more  information  about  your  risk  of 
getting  cancer.  It  may  also  provide  insight  as  to  why  cancer  developed  in 
your  family. 

Health  care  decisions: 

Information  about  cancer  risk  can  facilitate  decisions  about  whether 
certain  screening  tests  should  be  considered.  It  may  help  women  decide 
about  risk-reducing  surgery; 

Emotional  implications: 

Learning  the  test  results  may  produce  a  sense  of  relief.  It  may  reduce 
uncertainty  about  cancer  risk.  People  whose  test  results  are  negative  may 
feel  a  sense  of  reassurance.  However,  those  who  learn  their  test  results  are 
positive  may  feel  sad,  angry,  or  anxious.  Given  its  impact  on  relatives  or 
children,  this  information  may  strain  relationships.  Individuals  may  feel 
guilty  regarding  the  outcome  or  possible  outcome  of  testing.  Each  person 
responds  differently  to  information  about  risk.  Sometimes,  psychological 
counseling  and  support  may  be  helpful. 
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Possible  discrimination: 

Genetic  testing  may  place  individuals  at  risk  for  discrimination  by 
health,  life,  and  disability  insurers,  as  well  as  employers.  Knowledge  that 
you  have  a  genetic  predisposition  to  cancer  may  compromise  your  abiliw 
to  obtain  or  maintain  insurance  coverage.  Today,  fewer  than  half  the  states 
restrict  the  extent  to  which  health  insurers  may  use  genetic  information. 
Almost  all  states  allow  life  and  disability  insurers  to  ask  questions  about 
genetic  predisposition  to  cancer,  and  then  use  the  answers  in  their 
underwriting  decisions.  Recently  enacted  federal  legislation  may  help 
protect  those  individuals  who  decide  to  undergo  genetic  testing.  In 
August  1996,  President  Clinton  signed  The  Health  Insurance  Portability 
and  Accountability  Act  of  1996.  It  recognizes  “genetic  information*’  as 
protected  medical  information.  It  forbids  those  who  provide  health  care 
coverage  from  using  such  information  to  deny  access  to  individuals  who 
must  change  health  plans  when  they  change  jobs. 

The  act  also  states  that,  based  on  genetic  information,  a  group  medical 
plan  cannot  require  an  individual  to  pay  a  premium  or  contribution  (to 
join  the  plan  or  stay  in  it)  that  is  greater  than  that  for  a  “similarly  situated” 
enrollee.  The  term  “similarly  situated”  means  that  a  plan  or  coverage 
could  vary  benefits  available  to  different  groups  of  employees,  such  as 
full-time  versus  part-time,  or  employees  in  different  geographic  locations. 
A  limitation  of  the  act  is  that  it  does  not  restrict  the  premiums  charged  for 
individual  health  insurance.  Such  premiums  need  only  comply  with  state 
law.  These  insurance  reform  provisions  went  into  effect  on  July  1,  1997. 

The  Health  Insurance  Portability  and  Accountability  Act  of  1996  is  a 
major  step  toward  protecting  individuals  who  undergo  genetic  tests; 
however,  it  does  not  address  the  issue  of  confidentiality,  nor  does  it 
require  an  individual’s  permission  to  release  genetic  information.  There 
has  been  no  federal  legislation  passed  regarding  medical  record  privacy, 
employment,  and  other  forms  of  insurance,  such  as  life  and  disability. 

The  Senate  and  the  House  are  reviewing  bills  that  would  offer  additional 
federal  protection  from  genetic  discrimination. 


The  staff  of  the  CARE  program  will  do  everything  possible  to  maintain 
the  privacy  of  genetic  test  results.  Each  participant  is  identified  by  a 
unique  number,  and  no  information  about  him  or  her  is  released  to  third 
parties  without  that  participant’s  consent.  Our  research  program  received  a 
Certificate  of  Confidentiality  from  the  Department  of  Health  and  Human 
Services.  This  allows  CARE  to  withhold  information  about  participants 
from  any  outside  sources,  unless  an  individual  has  given  written  consent. 


The  clinical  staff  of  CARE  includes  wo  master’s-level  genetic 
counselors  and  a  medical  director — a  physician  trained  in  medical 
oncolog>'.  The  program’s  principal  investigator  is  a  behavioral  scientist  and 
clinical  psychologist.  These  individuals  work  closely  with  other 
oncologists,  surgeons,  nurses,  and  psychologists  at  Georgetown  University 
Medical  Center  to  provide  services  and  information  to  CARE 
participants. 

For  more  information  about  CARE,  or  to  find  out  how  to  enroll,  please 
call  (202)687-1750. 

what  U  the^  sytufica^tce^  ofhrtast 
suscepHhiUty  jmesf 

It  is  estimated  that  hereditary  breast  cancer  accounts  for  approximately 
5  percent  to  10  percent  of  all  breast  cancer  cases.  BReast  CAncer  1 
(BRCAl)  and  BReast  CAncer  2  (BRCA2)  are  the  two  major  breast  cancer 
susceptibility  genes  that  have  been  identified  to  date.  Alterations  in  these 
genes  are  thought  to  account  for  the  majority  of  inherited  breast  and 
ovarian  cancers.  The  frequency  of  these  altered  genes  in  the  general 
population  is  not  known.  One  estimate  suggests  that  BRCAl  alterations 
occur  in  about  1  of  every  800  individuals. 

The  BRCAl  and  BRCA2  genes  are  thought  to  act  as  “tumor 
suppressor’’  genes  when  they  function  properly.  Tumor  suppressor  genes 
prevent  cells  in  our  body  from  growing  out  of  control;  however,  alterations 
of  these  genes  can  change  their  usual  function.  This  change  can  increase 
the  chance  of  developing  breast,  ovarian,  and  other  cancers. 

Because  the  BRCAl  and  BRCA2  genes  are  very  large,  there  are  many 
places  within  each  gene  where  an  alteration  (mutation)  can  occur.  Thus 
far,  more  than  100  alterations  have  been  detected  in  these  genes  and  some 
mutations  occur  much  more  frequently  than  others.  A  few  mutations  have 
been  found  with  increased  frequency  in  specific  populations. 

A  specific  alteration  in  one  of  these  genes  has  been  identified  in  your 
family.  Research  is  under  way  to  learn  more  about  this  and  other 
mutations  in  BRCAl  and  BRCA2.  This  research  will  improve  our 
understanding  of  the  cancer  risks  associated  with  these  alterations  and 
will  provide  more  information  about  the  function  of  these  genes. 
Ultimately,  these  discoveries  may  lead  to  improved  prevention,  early 
detection,  and  treatment  of  cancer. 


.  i\:;-;'iC(r' 

;  ,;:XVr: 

'5  ■'■  '  >'V.  . '' 

Vi 


■  -  a>>: 


,'.  *•  • 


^■!>v 


what  are^  the'  risks  associate4L  anth  BKCAI 
muL  BKCA2  alteration? 

Cancer  risks  associated  with  BRCAl  and  BRCA2  alterations  must  be 
evaluated  in  the  context  of  your  medical  and  family  history.  In  general,  a 
woman  with  an  alteration  in  the  BRCAl  gene  has  a  55  percent  to  85 
percent  chance  of  developing  breast  cancer,  and  a  15  percent  to  60 
percent  chance  of  developing  ovarian  cancer.  There  may  also  be  an 
increased  risk  of  prostate  cancer  for  men,  as  well  as  an  increased  risk  of 
colon  cancer  for  men  and  women. 

Identification  of  the  BRCA2  gene  took  place  more  recently.  We  know 
less  about  the  cancer  risks  associated  with  alterations  in  this  gene.  When  a 
BRCA2  alteration  is  present,  the  risk  of  breast  cancer  is  estimated  to  be 
from  55  percent  to  80  percent.  The  risk  of  ovarian  cancer  is  thought  to  be 
between  15  percent  and  20  percent.  BRCA2  alterations  also  are  associated 
with  other  cancers,  such  as  breast  and  prostate  cancer  in  men,  pancreatic 
cancer,  and  possibly  other  cancers. 

Research  is  in  progress  to  better  define  these  risks.  As  more  information 
becomes  available,  these  estimates  may  change.  It  is  important  to 
remember  that  risk  varies  from  individual  to  individual  and  from  family  to 
family.  We  cannot  predict  with  certainty  the  type  of  cancer  to  which  an 
individual  is  most  susceptible,  or  the  age  at  which  cancer  may  develop. 

what  is  Hiy  choMjoe^  ofhajoina  the^  BKCA1 
or  BKCAZ  aiteratiofva^hicft/ts  present  Uv 
vnyfasnUy? 

The  genetic  counselor  can  discuss  your  individual  risk  based  upon  your 
position  in  your  family  tree.  An  individual  with  a  BRCAl  or  BRCA2 
alteration  has  a  50  percent  chance  of  passing  it  down  to  his  or  her 
children.  This  happens  because  eggs  and  sperm  each  carry  only  one  copy 
of  each  gene  pair.  Each  child  of  a  parent  with  an  altered  gene  and  each 
full  brother  or  sister  of  an  individual  with  an  altered  gene  has  a  50  percent, 
chance  of  inheriting  it.  Individuals  also  have  a  50  percent  chance  of 
inheriting  the  functioning  gene.  The  risk  is  not  affected  by  the  sex  of  the 
child  or  the  affected  parent,  or  by  the  child’s  birth  order.  It  cannot  be 
predicted  based  on  how  much  a  child  resembles  either  parent. 
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Hourdo  t vttore^  uiformatiofvf 

If  you  are  interested  in  participating  in  CARE,  you  are  eligible  to  come 
to  Georgetown  University  Medical  Center  and  receive  free  genetic 
counseling  and  testing.  Even  if  you  are  not  interested  in  genetic 
counseling  or  testing,  we  would  appreciate  your  participation  in  a  few 
brief  telephone  interviews.  If  you  are  interested  in  genetic  testing,  but 
cannot  travel  to  Georgetown,  one  of  our  research  assistants  can  provide 
information  about  referrals  in  your  local  area.  Many  of  these  referral 
programs  charge  a  fee  for  genetic  counseling  and  testing. 

Please  feel  free  to  contact  us  at  (202)  687-1750  for  more  information. 
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CARE  Program  Overview 


he  CARE  (Cancer  Assessment  and  Risk  Evaluation) 
Program  is  a  genetic  counseling  and  testing  program 
offered  by  the  Lombardi  Cancer  Center  at  Georgetown 
University  Medical  Center.  This  is  a  free  program  that 
is  supported  by  research  grants  from  the  National  Institutes 
of  Health,  the  Department  of  Defense,  and  the  Susan  G. 
Komen  Foundation. 


Participation  in  CARE 

Through  the  CARE  Program,  each  participant  meets  with  a  genetic  counselor  or 
nurse  educator  to  discuss: 

•  a  detailed  family  history  and  risk  factor  assessment 

•  the  genetics  and  inheritance  of  breast  and  ovarian  cancer 

•  personalized  guidelines  for  cancer  prevention  and  screening 

•  the  options  available  for  genetic  testing  for  cancer  susceptibility,  including  the  pros  and 
cons  of  testing  (genetic  testing  is  offered  to  all  eligible  individuals) 

The  CARE  program  is  a  clinical  research  program.  Therefore,  all  participants  are 
asked  to  complete  telephone  and  in-person  interviews  and  questionnaires  both 
before  and  after  participation.  These  assessments  are  important  to  evaluate  the 
benefits  of  the  program,  and  will  help  us  learn  more  about  how  people  make 
decisions  about  genetic  testing  and  about  the  impact  of  these  decisions  on  their 
lives. 

CARE  Staff 

The  clinical  staff  of  the  CARE  program  includes  two  master’s  level  genetic 
counselors,  a  master’s  level  nurse  educator  and  a  medical  director — a  physician 
trained  in  medical  oncology.  The  principal  investigator  of  the  CARE  program  is  a 
behavioral  scientist  and  clinical  psychologist.  These  individuals  work  closely  with 
other  oncologists,  surgeons,  nurses,  and  psychologists  at  Georgetown  University 
Medical  Center  to  provide  services  and  information  to  CARE  participants. 
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Major  Risk  Factors  for 
Breast  and  Ovarian  Cancer 


11  women  have  a  risk  of  developing  breast  and  ovarian  cancer 
over  their  lifetimes.  Breast  cancer  is  a  common  disease,  with 
over  180,000  women  diagnosed  every  year  in  the  United 
States.  Ovarian  cancer  is  a  much  rarer  disease,  which  is  newly 
diagnosed  in  about  24,000  women  annually. 


The  cause  of  these  diseases  cannot  be  pinpointed  to  a  single  factor.  Breast  and  ovarian 
cancers  result  from  a  combination  of  genetic  (inherited)  and  environmental  (non- 
inherited)  factors.  Key  risk  factors  for  breast  and  ovarian  cancer  are  summarized  below: 


Age:  A  woman’s  age  is  the  most  significant  risk  factor  for  getting  breast  or  ovarian 
cancer.  The  older  a  woman  is,  the  higher  her  risk  of  developing  breast  or  ovarian 
cancer.  At  least  three-fourths  of  breast  and  ovarian  cancers  are  diagnosed  in  women 
over  the  age  of  50.  However,  women  with  an  inherited  predisposition  to  breast  and 
ovarian  cancer  face  an  increased  risk  of  developing  these  cancers  at  younger  ages, 
such  as  in  their  30s  and  40s. 
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less  than 
5-10% 
inherit  an 
altered 
gene 


Family  history:  The  risk  of  developing  breast 
or  ovarian  cancer  is  higher  among  women  who 
have  one  or  more  close  relatives  with  these 
cancers.  The  risk  may  be  further  increased  if 
the  cancers  were  diagnosed  at  a  young  age, 
especially  before  menopause,  or  if  breast 
cancer  occurred  in  both  breasts.  Although 
many  women  with  breast  cancer  have  a  close 
relative  with  this  disease,  only  about  5-10%  of 
women  are  thought  to  have  inherited  a  cancer 
susceptibility  gene,  such  as  the  BRCAl  or 
BRCA2  gene.  Because  ovarian  cancer  is  much 
rarer,  familial  clusters  are  less  common.  A  family 
tree  constructed  by  the  genetic  counselor  is  a  useful 

tool  to  help  determine  whether  an  individual’s  family  history  is  suggestive  of  an 
inherited  pattern  of  cancer  predisposition. 


Biopsy  history:  Most  breast  lumps,  often  called  “fibrocystic  disease,”  are 
benign  (not  cancerous).  However,  a  breast  biopsy  that  shows  the  growth  of  altered 
cells  (known  as  atypical  hyperplasia)  is  associated  with  an  increased  risk  of 
developing  breast  cancer.  This  risk  is  further  increased  if  a  woman  has  a  close 
relative  with  breast  cancer. 


Pf  ior  CSnCGF  history:  Any  woman  who  has  a  prior  history  of  breast  cancer 
has  an  increased  risk  of  developing  a  second  breast  cancer  (for  example,  in  her 
opposite  breast  after  a  mastectomy).  Women  with  a  prior  history  of  breast  cancer 
also  have  a  slight  increased  risk  for  ovarian  cancer.  These  risks  are  significantly 
higher  if  a  woman  is  found  to  have  an  alteration  in  a  gene  such  as  BRCAl. 
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other  Risk  Factors 

for  Breast  and  Ovarian  Cancer 


n  addition  to  a  woman’s  age,  history  of  breast  biopsies  or 
cancer,  and  family  history,  other  factors  may  contribute  to  a 
woman’s  risk  for  developing  breast  or  ovarian  cancer.  It  is 
important  to  understand  that  for  women  with  an  inherited 
predisposition  to  breast  or  ovarian  cancer,  it  is  not  known  to  what 
extent  the  risk  factors  listed  below  may  affect  risk.  Studies  are 
underway  to  address  these  issues. 


Reproductive  factors: 

Hormonal  changes  related  to  menstruation  and  pregnancy  may  increase  a  woman’s 
risk  for  breast  cancer.  These  include  having  menstrual  periods  before  age  12, 
menopause  after  age  55,  never  having  children,  or  giving  birth  to  a  first  child  after 
age  30.  A  woman  who  has  never  given  birth  also  has  a  somewhat  increased  risk  for 
ovarian  cancer. 


Oral  contraceptives: 

The  use  of  oral  contraceptives  (OCs)  is  not  associated  with  a  significantly  elevated 
risk  of  breast  cancer,  although  long-term  use  of  OCs  in  women  under  age  25  may  be 
associated  with  a  slight  increase  in  the  risk  of  developing  breast  cancer  at  a  young 
age.  However,  even  short-term  (i.e.,  6  month)  use  of  OCs  may  reduce  the  risk  of 
ovarian  cancer. 


Hormone  replacement  therapy: 

Some  studies  have  demonstrated  that  long-term  hormone  replacement  therapy 
(HRT),  with  estrogen  alone  or  estrogen  and  progesterone,  slightly  increases  breast 
cancer  risk.  It  is  important  to  remember,  however,  that  estrogen  replacement  therapy 
may  also  provide  other  health  benefits  such  as  relief  of  menopausal  symptoms,  and 
protection  from  cardiac  and  bone  disease  (i.e.,  osteoporosis). 


Other  factors: 

Based  on  current  information,  it  is  not  clear  whether  high  amounts  of  fat  in  the  diet 
increase  the  chance  of  developing  breast  cancer;  however,  reducing  fat  in  the  diet 
can  reduce  the  risk  of  other  diseases  and  cancers.  Alcohol  consumption  is  also 
associated  with  a  slight  increase  in  breast  cancer  risk,  and  appears  to  be  related  to 
the  amount  consumed  over  a  period  of  years. 
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Cancer  Susceptibility 


n  order  to  better  understand  how  an  individual  may  inherit  a 
susceptibility  to  cancer,  it  is  helpful  to  know  some  basic 
concepts  in  genetics. 


Chromosomes: 


Chromosomes  are  found  in  the  nucleus  or  control  center  of  a  human  cell  and  are 
the  structures  on  which  genes  are  located.  There  are  46  individual  chromosomes,  or 
23  different  pairs,  in  each  cell.  The  chromosomes  are  passed  down,  or  inherited, 
randomly  from  parent  to  child;  23  chromosomes  are  passed  down  from  the  mother 
and  23  chromosomes  are  passed  down  from  the  father.  Since  our  chromosomes  are 
found  in  pairs,  the  genes  they  contain  are  also  found  in  pairs. 


Genes: 

There  are  approximately  50,000  to 
100,000  genes  in  a  human  cell.  Genes  are 
the  blueprints  or  instructions  that  control 
the  growth,  development,  and  normal 
function  of  the  body.  Only  a  small 
proportion  of  our  genes  is  associated  with 
cancer  susceptibility.  When  genes  are 
working  properly,  our  bodies  are  able  to 
develop  and  function  smoothly.  However, 
when  a  gene  is  altered  (e.g.,  by  the 
addition,  deletion,  or  rearrangement  of 
genetic  material),  a  normal  cell  function, 
such  as  cell  growth,  may  be  impaired  or 
changed.  Thus,  in  some  instances, 
altered  genes  may  result  in  a  deformity  or 
gene  may  also  result  in  very  subtle  effects 
individual  has  between  4  to  8  altered  gent 
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the  development  of  disease.  An  altered 
.  In  fact,  it  is  estimated  that  each 
;s  that  have  no  harmful  effects. 


Dominant  Inheritance: 

The  way  that  cancer  susceptibility  may  be  passed  down  in  families  is  by  dominant 
inheritance.  People  have  two  copies  of  every  gene  (one  copy  from  each  parent). 
Both  copies  of  a  gene  pair  control  the  same  function  but  may  vary  in  form  from 
each  other,  since  each  copy  is  received  from  a  different  parent.  An  alteration  or 
change  in  one  copy  of  a  gene  pair  can  affect  how  the  body  functions  even  though 
the  other  copy  of  that  gene  may  not  be  altered.  In  this  situation,  the  altered  gene 
has  a  dominant  effect  on  a  specific  body  function.  Alterations  in  BRCAl  and 
BRCA2  are  inherited  in  a  dominant  fashion. 

In  large  families,  this  inheritance  pattern  may  be  observed  clearly  because  there  are 
multiple  individuals  in  several  generations  affected  with  breast  and/or  ovarian 
cancer,  often  at  young  ages.  The  family  tree  on  the  following  page  depicts 
dominant  inheritance  of  a  cancer  susceptibility  gene,  showing  individuals  who  have 
inherited  the  altered  gene,  and  whether  they  have  developed  cancer. 
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An  individual  with  a  BRCAl  or  BRCA2  alteration  has  a  50%  chance  of  passing 
down  that  alteration  to  his  or-her  children.  This  happens  because  eggs  and  sperm 
each  carry  only  one  copy  of  each  gene  pair.  Thus,  each  child  of  a  parent  with  an 
altered  gene  has  a  50%  chance  of  inheriting  the  altered  gene  and  a  50%  chance  of 
inheriting  the  functioning  gene  (see  below).  The  risk  is  not  affected  by  the  sex  of 
the  child  or  the  affected  parent,  or  by  the  child’s  birth  order,  and  cannot  be 
predicted  based  on  how  much  a  child  may  resemble  one  or  the  other  parent. 


Inheritance  of  a  Dominant  Breast 
Cancer  Susceptibility  Gene 


A  a  Altered  copy  of  breast  cancer 
susceptibility  gene 
a  «  Working  copy  of  breast  cancer 
susceptibility  gene 


Parent  with  an  Parent  without  an 

altered  gene  altered  gene 
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Breast  Cancer  Susceptibility  Genes 


J  1  Reast  CAncer-1  (BRCAl)  and  BReast  GAncer-2  (BRCA2) 
f  JL  are  the  two  major  breast  cancer  susceptibility  genes  that 

have  been  identified  to  date.  Alterations  in  these  genes  are 
thought  to  account  for  the  majority  of  inherited  breast  and 
ovarian  cancers.  The  frequency  of  these  altered  genes  in  the 
general  population  is  not  known,  but  one  estimate  suggests  that 
BRCAl  alterations  occur  in  up  to  1  of  every  800  individuals  in  the 
general  population  and  BRCA2  alterations  appear  to  be  even 
more  rare. 

The  BRCAl  and  BRCA2  genes  are  thought  to  act  as  “tumor  suppressor”  genes 
when  they  are  functioning  properly.  Tumor  suppressor  genes  prevent  cells  in  our 
body  from  growing  out  of  control.  However,  alterations  of  these  genes  can  change 
their  usual  function.  This  change  in  function  can  increase  a  person’s  chance  of 
developing  breast,  ovarian,  and  some  other  cancers. 

Hundreds  of  alterations  have  been  detected  in  these  genes.  The  BRCAl  and 
BRCA2  genes  are  very  large.  Therefore,  there  are  many  places  within  each  gene 
where  an  alteration  (mutation)  can  occur.  However,  some  mutations  occur  much 
more  frequently  than  others. 

A  few  mutations  have  been  found  with  increased  frequency  in  specific  populations. 
For  example,  a  study  of  over  5000  Ashkenazi  (Central  or  Eastern  European)  Jewish 
individuals  in  the  Washington  DC  area  revealed  that  about  1  in  44,  or  2.3%,  of  the 
participants  carried  one  of  three  alterations  in  the  BRCAl  or  BRCA2  genes. 
Specifically,  the  alterations  are  referred  to  as  185delAG  and  5382insC  in  the  BRCAl 
gene  and  6174delT  in  the  BRCA2  gene.  The  notation  refers  to  the  place  in  the 
gene  where  some  material  was  (/e/ctcd  or  merted.  Studies  also  suggest  that  the 
185delAG  alteration  may  account  for  a  significant  proportion  of  breast  and  ovarian 
cancer  in  young  Jewish  women,  especially  breast  cancer  in  women  diagnosed  at  or 
before  age  40,  and  ovarian  cancer  in  women  diagnosed  less  than  age  50.  Many  of 
these  women  may  not  have  a  strong  family  history  of  breast/ovarian  cancer.  While 
these  mutations  occur  mostly  in  Jewish  families,  they  have  also  been  observed  in 
families  with  no  known  Jewish  ancestry. 

Research  is  underway  to  identify  and  characterize  mutations  in  BRCAl  and 
BRCA2.  This  research  will  lead  to  more  rapid  and  efficient  means  of  genetic 
testing,  an  improved  understanding  of  the  cancer  risks  associated  with  these 
alterations,  and  more  information  about  the  function  of  these  genes.  Ultimately, 
these  discoveries  may  lead  to  improved  prevention,  early  detection,  and  treatment 
of  cancer. 
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Estimated  Cancer  Risks  Associated 
with  BRCAl  and  BRCA2  Alterations 


he  risks  for  cancer  associated  with  BRCAl  or  BRCA2 
alterations,  summarized  below,  are  based  on  several  disease- 
conferring  mutations.  As  the  BRCA2  gene  was  identified 
more  recently  than  the  BRCAl  gene,  there  is  less  information 
about  the  cancer  risks  associated  with  BRCA2  alterations. 


The  available  risks  are  cumulative  (lifetime)  and  are  only  estimates,  derived  in  part 
from  studies  of  large  families  in  which  multiple  women  developed  breast  and  ovarian 
cancer.  However,  some  of  the  risks  are  derived  from  studies  in  which  individuals 
who  were  tested  were  not  selected  because  of  a  strong  family  history  of  breast  or 
ovarian  cancer.  It  is  therefore  important  to  note  that  as  additional  families  are 
studied,  these  risks  may  be  modified.  However,  it  is  unclear  by  how  much  these 
cancer  risks  may  change. 

The  table  on  the  next  page  summarizes  estimated  lifetime  risks  for  different 
cancers  for  individuals  with  a  BRCAl  or  BRCA2  alteration  as  compared  to  the 
general  population. 

As  more  information  becomes  available,  these  estimates  may  be  modified  and 
better  defined.  It  is  also  important  to  remember  that  risk  varies  from  individual  to 
individual  and  from  family  to  family,  so  it  is  not  possible  to  predict  with  certainty 
the  type  of  cancer  to  which  an  individual  is  most  susceptible  or  the  age  at  which 
cancer  may  develop. 
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Estimated  Cancer  Risks  Associated 
with  BRCAl  and  BRCA2  Alterations 

Updated  September  1998 


Type  of  Cancer 

Estimated 
lifetime  risk  in 
BRCAl  mutation 
carriers 

Estimated 
lifetime  risk  in 
BRCA2  mutation 
carriers 

Lifetime  risk  in 

generai 

population 

Breast  cancer 
(female)' 

55%-85% 

55%-85% 

13% 

2nd  breast  cancer 
(contralateral)' 

Up  to  65% 

Possibly  similar  to 
BRCAl  risks 

Up  to  1%  a  year 
(leveling  off  at  up 
to  25%) 

Ovarian  cancer  ' 

15%-60% 

15%-27% 

1.4% 

Ovarian  cancer 
after  breast  cancer  ‘ 

Up  to  30%-55% 

Significantly 

elevated 

2-3%  (about  twice 
the  average  risk) 

Colon  cancer^ 

Possible  4-fold 
increased  risk 

Possible  increased 
risk 

About  6% 

Prostate  cancer^ 

Increased  risk, 
possibly  up 
to  3-fold 

Probable  increased 
risk 

At  least  10% 

(risk  is  difficult  to 
quantify  due  in  part  to 
clinically  undetectable 
cancers) 

Breast  cancer 
(male) 

A  few  reported 
cases 

Approximately  6% 

Extremely  rare 

Pancreatic  cancer* 

Not  increased 

Associations  noted 

Rare 

*  Early  ages  of  onset  for  breast  and  ovarian  cancer  have  been  reported  to  occur  frequently  in  women 
with  BRCAl  or  BRCA2  alterations.  Whereas  women  in  the  general  population  often  develop  breast  or 
ovarian  cancer  after  age  50,  women  with  BRCAl  or  BRCA2  alterations  have  an  increased  risk  of 
developing  breast  cancer  before  age  50  and  throughout  their  lifetimes. 

^  When  colon  cancer  has  been  reported  in  individuals  with  a  BRCAl  or  BRCA2  alteration,  the  ages  of 
onset  do  not  appear  to  be  significantly  younger  than  those  found  in  the  general  population.  The  peak 
incidence  of  colon  cancer  occurs  in  men  and  women  over  age  60. 

^  Although  early  ages  of  onset  for  prostate  cancer  has  been  reported  occasionally,  in  general,  the  ages  at 
diagnosis  do  not  appear  to  differ  significantly  from  those  noted  in  the  general  population.  Prostate 
cancer  occurs  most  often  in  men  over  age  60. 

*  Early  ages  of  onset  have  been  reported  in  association  with  pancreatic  cancer;  however,  additional  research 
is  needed  to  confirm  these  findings.  The  median  age  of  diagnosis  for  pancreatic  cancer  is  age  70. 
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Cancer  Screening 


t  present,  there  are  no  long  term  studies  that  have 
demonstrated  the  best  methods  to  screen  for  or  prevent 
cancer  in  an  individual  with  an  alteration  in  the  BRCAl 
or  BRCA2  gene.  Participants  in  the  CARE  program  receive 
individualized  guidelines  for  cancer  risk  management  that  should 
be  discussed  with  personal  physicians.  The  following  summarizes 
the  general  approaches  that  are  now  suggested. 


Breast  Cancer  Screening: 

Monitoring  for  breast  cancer  includes: 

•  monthly  breast  self-examination  •  frequent  clinician  breast  exams  •  mammography 

Women  at  increased  risk  for  breast  cancer  may  choose  to  undergo  exams  at  a 
younger  age  and  more  frequently  than  women  in  the  general  population. 


Ovarian  Cancer  Screening: 

Women  in  the  general  population  do  not  undergo  routine  screening  to  detect  ovarian 
cancer.  An  annual  gynecological  exam,  which  should  be  a  part  of  every  woman’s  care, 
includes  a  Pap  smear,  a  test  used  to  detect  cancer  of  the  cervix,  and  a  pelvic  exam.  A 
pelvic  exam  is  important  for  detecting  some  problems,  but  it  is  not  a  sensitive 
method  to  detect  ovarian  cancer.  Therefore,  for  women  at  increased  risk  of  ovarian 
cancer,  screening  involves  two  tests  in  addition  to  pelvic  exams;  a  CA-125  blood  test 
and  a  pelvic  ultrasound  with  color  Doppler  enhancement.  Although  these  additional 
screening  tests  are  available,  they  have  not  been  proven  to  detect  ovarian  cancer  in 
its  early  stages,  when  treatment  is  most  effective.  In  other  words,  these  tests  can  be 
abnormal  even  when  no  cancer  is  present,  or  can  be  normal  when  cancer  is  present. 


Colon  Screening: 

All  individuals  (men  and  women)  are  encouraged  to  undergo  routine  screening  for 
colon  cancer  beginning  at  age  50.  Such  exams  include  digital  rectal  exams  and  fecal 
(stool)  blood  test  annually,  in  addition  to  sigmoidoscopy  (an  exam  of  the  lower 
colon)  every  3-5  years.  If  you  have  other  medical  conditions  which  might  increase 
your  risk  for  colon  cancer,  a  family  history  of  colon  cancer,  or  an  alteration  in  the 
BRCAl  or  BRCA2  gene  (which  may  also  increase  the  risk  of  colon  cancer),  then  a 
colonoscopy  could  be  considered.  A  colonoscopy  is  a  more  extensive  exam  of  the 
whole  colon  and  enables  the  physician  to  remove  polyps  (growths)  at  the  time  of 
the  exam.  Your  physician  can  help  determine  which  procedure(s)  is  right  for  you. 


Prostate  Screening: 

Men  should  have  regular  screening  for  prostate  cancer,  beginning  at  age  50,  or 
earlier  if  certain  risk  factors  exist,  such  as  a  family  history  of  prostate  cancer. 
Screening  tests  for  prostate  cancer  include  a  PSA  (prostate  specific  antigen)  blood 
test  and  a  digital  rectal  exam. 
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for  Breast  and  Ovarian 


Prophylactic  Surgery: 

Some  women  at  increased  risk  for  breast  cancer  may  consider  having  their  breast(s) 
removed  preventively,  a  procedure  known  as  prophylactic  mastectomy.  This 
procedure  involves  the  removal  of  the  entire  breast,  including  the  skin  overlying 
the  breast  and  the  nipple.  However,  because  some  breast  tissue  remains  after  this 
surgery,  there  is  still  a  small  chance  for  a  woman  to  develop  breast  cancer  after 
having  prophylactic  mastectomy. 

Due  to  the  limitations  of  ovarian  screening,  women  at  high  risk  for  ovarian  cancer 
may  consider  having  their  ovaries  removed,  especially  after  childbearing  is 
completed.  This  procedure  is  known  as  prophylactic  oophorectomy.  While  this 
surgery  significantly  reduces  the  risk  of  ovarian  cancer,  there  is  still  a  small  chance 
of  developing  an  ovarian-like  cancer  after  the  ovaries  are  removed.  Women  who 
have  had  this  surgery  generally  do  not  undergo  screening  tests  for  ovarian  cancer, 
but  are  closely  followed  by  their  physicians. 

It  is  important  to  remember  that  there  is  no  right  or  wrong  decision  about  getting 
prophylactic  surgery.  We  know  that  women  who  undergo  preventive  surgery  still 
have  residual  risks  for  cancer,  and  it  is  possible  that  women  with  an  inherited 
susceptibility  to  breast  or  ovarian  cancer  may  face  a  higher  remaining  risk  than 
women  without  a  genetic  predisposition  to  cancer.  There  are  many  other  factors  to 
be  considered  before  undergoing  surgery,  such  as  the  effectiveness  of  currently 
available  screening  procedures,  the  type  and  extent  of  surgery  that  would  be 
performed,  the  emotional  impact  of  surgery,  other  medical  implications,  and  financial 
costs.  Before  deciding  whether  to  have  surgery,  all  of  these  issues  should  be 
discussed  in  more  detail  with  your  physicians. 


Other  Methods  of  Prevention: 

Tamoxifen: 

A  recent  study  showed  that  Tamoxifen  (  a  hormonal  medication)  reduced  the  risk  of 
breast  cancer  in  healthy  high-risk  women.  However,  it  is  not  yet  known  if  these 
results  will  apply  to  women  with  a  BRCAl  or  a  BRCA2  alteration.  It  is  expected 
that  this  information  will  become  available  in  the  future.  Some  studies  have  not 
shown  that  Tamoxifen  decreases  breast  cancer  risk  in  women  at  high-risk.  In 
addition,  the  long-term  effects  for  healthy  women  taking  Tamoxifen  are  not  clear. 

In  women  who  have  gone  through  menopause,  there  may  be  other  health  benefits 
from  Tamoxifen  as  well  as  risks.  Clinical  trials  looking  at  the  effectiveness  of 
Tamoxifen  and  other  medications  to  reduce  breast  cancer  risk  are  being  planned. 

At  present,  another  possible  option  for  healthy  high-risk  women  age  35  or  older  is 
participation  in  a  trial  at  the  National  Institutes  of  Health  (NIH)  looking  at  the  role 
of  Tamoxifen  and  a  vitamin  A  derivative.  This  study  is  not  randomized;  thus  all 
participants  are  guaranteed  to  receive  the  medications.  Additional  information 
about  this  study  may  be  obtained  through  the  CARE  program. 
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Oral  Contraceptive  Use: 

A  recent  study  showed  that  women  with  an  alteration  in  BRCAl  or  BRCA2  who 
used  oral  contraceptives  (OCs)  for  six  or  more  years  reduced  their  risk  of  ovarian 
cancer  by  60%.  Use  of  the  pill  for  three  years  was  associated  with  a  20%  reduction 
in  ovarian  cancer  risk.  This  was  the  first  study  to  show  a  significant  decrease  in 
ovarian  cancer  risk  for  mutation  carriers  who  used  oral  contraceptives.  Further 
studies  are  needed  to  confirm  these  findings.  Previous  studies  of  women  in  the 
general  population  and  in  those  with  a  family  history  of  ovarian  cancer  have  also 
shown  that  OCs  reduced  the  risk  of  ovarian  cancer.  However,  the  potential  risks 
associated  with  OCs  should  also  be  considered.  For  example,  it  is  not  known 
whether  the  pill  increases  breast  cancer  risk  for  women  with  an  inherited  tendency 
for  developing  this  cancer.  A  very  small  study  of  women  with  a  BRCAl  or  BRCA2 
alteration  suggested  that  the  pill  may  be  associated  with  increased  risks  for  breast 
cancer,  but  larger  studies  need  to  confirm  these  findings. 
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Hormone  Use; 

As  with  every  important  medical  decision,  the  relative  pros  and  cons  nf  ..cin.  ^  . 
contraceptives  (OCs)  or  hormone  replacement  therapy  (HRT)  must  be  weiehed^ 
very  carefully.  We  are  just  beginning  to  learn  what  the  effects  nf  rh^c  ^ 

may  be  in  women  with  a  BRCAl  or  BRCA2  alteration.  It  is  therlfore  a  ^ood  1^°"' 

consider  a  range  of  options  with  your  physician  that  may  provide  benefifs  simila^m 
those  provided  by  cakiner  OCs  nr  HRT  i  ♦  •  .  L'cnents  similar  to 

Risk  Avoidance: 

All  individuals  are  encouraged  to  minimize  their  intake  of  alcohol  and  dietary  fat 
refrain  from  tobacco  smoking,  and  minimize  sun  exposure.  While  these  measures’ 
may  not  reduce  the  risk  of  breast  or  ovarian  cancer,  they  do  have  proven  benefits  in 
maintaining  general  good  health  and  in  reducing  the  risk  of  other  canceni 
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The  Process  of  Genetic  Testing 


he  process  of  genetic  testing  is  different  from  most  other 
medical  tests.  A  genetic  test  for  cancer  susceptibility  is  not 
/  J  diagnostic;  that  is,  it  does  not  reveal  the  presence  or  absence 
'  y  of  cancer,  but  whether  an  individual  has  an  inherited 

tendency  or  predisposition  to  cancer.  Also,  the  methods  used  in 
performing  genetic  analysis  are  very  complex  and  time  consuming. 
Unlike  most  routine  lab  work,  results  from  genetic  testing  may 
take  several  weeks  or  months  to  obtain  and  sometimes  results  may 
be  difficult  to  interpret.  Another  difference  is  that  most  of  the 
risks  associated  with  genetic  testing  are  not  physical  risks,  but 
involve  risks  associated  with  how  one  may  feel  or  how  others, 
including  family  members,  may  react  after  learning  about  a 
genetic  test  result.  For  this  reason,  education  and  counseling 
before  and  after  testing  are  offered  as  part  of  the  CARE  program. 


A  small  blood  sample  is  needed  in  order  to  perform  genetic  testing.  Genetic  material 
(DNA)  is  then  obtained  from  your  blood  and  analyzed  for  alterations  (mutations).  For 
a  family  in  which  a  mutation  has  not  been  previously  found,  it  is  helpful  to  first  test  a 
blood  sample  from  a  woman  with  breast  and/or  ovarian  cancer  who  was  diagnosed  at  a 
young  age.  Scientists  have  a  number  of  ways  of  looking  for  genetic  mutations.  In 
some  instances,  testing  is  performed  in  steps,  whereby  common  mutations  in  a  gene 
are  looked  for  first.  If  these  are  ruled  out,  then  more  complete  analysis  of  the  gene 
may  be  undertaken.  The  most  complex  type  of  genetic  analysis  is  called  sequencing, 
which  means  that  the  “chemical  alphabet”  of  an  individual’s  DNA  is  obtained  and 
compared  to  DNA  that  is  known  to  be  “normal.”  The  process  of  sequencing  is 
comparable  to  looking  for  a  single  spelling  mistake  in  a  several  thousand  page  book — 
a  very  difficult  and  time  consuming  process.  Alterations  include  those  in  which  some 
genetic  material  is  missing,  substituted,  or  inserted.  In  very  rare  instances,  an 
alteration  may  be  identified  that  is  of  questionable  clinical  significance  (in  other 
words,  the  alteration  may  represent  a  normal  variation  in  DNA  as  opposed  to  an 
alteration  known  to  be  associated  with  increased  cancer  risks).  Interpretation  of  such 
results  is  handled  on  a  case  by  case  basis. 


Once  a  clinically  significant  alteration  in  the  BRCAl  or  BRCA2  gene  has  been 
identified  in  a  close  relative,  it  is  easier  to  test  other  individuals  in  the  family. 
Because  the  specific  alteration  in  the  gene  is  known,  other  individuals  in  the  family 
are  usually  tested  only  for  the  presence  or  absence  of  that  mutation.  This  testing 
can  be  completed  in  a  relatively  short  period  of  dme  and  is  very  accurate,  providing 
results  that  are  clearly  positive  or  negative  for  a  particular  alteration. 
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If  an  alteration  is  not  identified  in  a  family  member  who  has  had  cancer,  relatives 
are  usually  not  tested.  This  is  because  testing  would  not  be  expected  to  provide 
further  information  about  their  cancer  risks.  For  example,  it  may  be  determined 
that  the  first  woman  to  be  tested  within  a  family  who  has  a  prior  history  of  breast 
cancer  does  not  have  a  BRCAl  or  BRCA2  alteration.  This  test  result  may  be  due  to 
one  of  the  following  possibilities: 

•  Current  methods  may  not  be  sensitive  enough  to  detect  a  mutation  in  the 
BRCAl  or  BRCA2  gene  (e.g.,  the  mutation  may  be  in  a  part  of  the  gene  that  is 
difficult  to  analyze). 

•  A  mutation  is  present  in  a  different  cancer  susceptibility  gene  for  which  testing 
was  not  performed. 

•  The  individual(s)  tested  does  not  have  an  inherited  susceptibility  to  cancer  due 
to  an  alteration  in  a  single  gene  such  as  BRCAl  or  BRCA2. 
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Genetic  Testing:  Pro  and  Cons 


here  are  potential  benefits  to  having  genetic  testing,  as  well  as 
g  /O  potential  risks  of  testing  and  limitations  to  the  information  that  is 
m  f  J  obtained.  Each  individual  needs  to  consider  whether  the  potential 
benefits  outweigh  the  potential  risks  in  order  to  make  his  or  her 
own  decision  about  whether  or  not  to  be  tested.  All  individuals  who 
decide  to  provide  a  blood  sample  for  genetic  testing  must  sign  a  consent 
form  which  contains  additional  information  about  the  benefits,  limitations, 
and  risks  of  genetic  testing.  Some  of  the  major  points  are  highlighted  below. 

PROS: 

There  are  potential  benefits  of  testing  which  may  lead  some  individuals  to  decide  to  have  testing 
for  alterations  in  cancer  susceptibility  genes. 

Increased  knowledge:  Genetic  testing  may  p’rovide  individuals  with  more  information  about 
their  risk  for  getting  cancer  and  provide  insight  as  to  why  cancer  developed  in  themselves  or  their 
family. 

Health  care  decisions:  Information  about  cancer  risk  can  facilitate  decisions  about  whether 
certain  screening  tests  should  be  considered  and  may  help  women  decide  about  prophylactic 
surgery. 

Information  for  other  relatives:  Testing  may  provide  information  about  cancer  risk  for 
children,  siblings,  and  other  family  members. 

Emotional  benefits:  Learning  the  results  of  testing  may  produce  a  sense  of  psychological  relief 
because  uncertainty  about  cancer  risk  may  be  reduced. 

Contribution  to  research:  Participation  in  genetic  counseling  and  testing  programs  will  help 
further  understanding  about  inherited  cancer.  In  addition,  we  have  also  established  a  family 
registry  to  learn  more  about  hereditary  breast/ovarian  cancer,  including  the  risks  associated  with 
BRCAl  and  BRCA2  alterations,  the  possible  discovery  of  new  genes,  and  the  best  way  to  prevent 
and  treat  hereditary  cancer.  You  and  your  relatives  may  be  invited  to  participate  in  this  program. 
Through  the  registry  you  and  your  family  members  would  be  asked  some  medical  questions  and 
would  be  offered  the  opportunity  to  contribute  a  blood  sarriple  for  future  research. 

CONS: 

There  are  limitations  and  potential  risks  of  testing  which  may  lead  some  individuals  to  decide 
they  do  not  wish  to  have  testing. 

Difficulties  in  test  resuit  interpretation:  Because  genetic  testing  for  BRCAl  and  BRCA2 
alterations  is  investigational,  it  is  possible  that  test  results  will  be  uninformative  or  difficult  to 
interpret.  Genetic  testing  does  not  provide  a  definitive  answer  about  an  individual’s  risk  for 
getting  cancer. 

Length  of  time  to  receive  resuits:  There  is  a  possibility  that  test  results  will  take  a  long  time 
to  acquire.  Such  a  delay  may  make  it  more  difficult  to  make  decisions  about  cancer  prevention 
and  screening. 
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Discrimination:  Genetic  testing  may  place  individuals  at  risk  for  discrimination  by 
health,  life,  and  disability  insurers,  as  well  as  employers.  Knowledge  that  you  have  a 
genetic  predisposition  to  cancer  may  compromise  your  ability  to  obtain  or  maintain 
insurance  coverage.  At  the  present  time,  fewer  than  half  of  the  states  have  laws 
restricting  the  extent  to  which  genetic  information  may  be  used  by  health  insurers. 
Almost  all  states  allow  life  and  disability  insurers  to  ask  questions  about  genetic 
predisposition  to  cancer  and  use  the  answers  in  their  underwriting  decisions. 
However,  recently  enacted  federal  legislation  may  help  to  protect  those  individuals 
who  decide  to  undergo  genetic  testing.  In  August  1996,  President  Clinton  signed 
The  Health  Insurance  Portability  and  Accountability  Act  of  1996,  which  recognizes 
“genetic  information”  as  protected  medical  information,  and  forbids  those  who 
provide  health  care  coverage  from  using  such  information  to  deny  access  to 
individuals  who  must  change  health  plans  when  they  change  jobs. 

The  Act  also  states  that,  based  on  genetic  information,  a  group  medical  plan 
cannot  require  an  individual  to  pay  a  premium  or  contribution  (to  get  into  the  plan 
or  to  stay  in  the  plan)  that  is  greater  than  that  for  a  “similarly  situated”  individual 
enrolled  in  that  plan.  The  term  “similarly  situated”  means  that  a  plan  or  coverage 
would  be  permitted  to  vary  benefits  available  to  different  groups  of  employees, 
such  as  full-time  vs  part-time  or  employees  in  different  geographic  locations.  A 
limitation  of  the  Act  is  that  the  premiums  charged  for  individual  health  insurance 
are  not  restricted  by  the  Act,  and  need  only  comply  with  state  law.  These  insurance 
reform  provisions  of  the  Act  went  into  effect  on  July  1,  1997. 

The  Health  Insurance  Portability  and  Accountability  Act  of  1996  is  a  major  step 
toward  gaining  protection  for  individuals  who  undergo  genetic  testing.  However,  it  does 
not  address  the  issue  of  confidentiality  and  does  not  require  the  individual’s  permission 
to  release  genetic  information.  Although  there  has  been  no  federal  legislation  passed 
regarding  the  areas  of  medical  record  privacy,  employment,  and  other  forms  of 
insurance,  such  as  life  and  disability,  both  the  Senate  and  the  House  are  reviewing 
bills  that  would  offer  additional  federal  protection  from  genetic  discrimination. 

The  staff  of  the  CARE  program  will  do  everything  possible  to  protect  the 
privacy  of  genetic  testing  results  for  participants  in  the  CARE  program.  Each 
individual  is  identified  by  a  unique  ID  number  and  no  information  about  a 
participant  of  the  program  is  released  to  third  parties  without  the  consent  of  that 
individual.  Likewise,  our  research  program  has  been  issued  a  Certificate  of 
Confidentiality  from  the  Department  of  Health  and  Human  Services,  which  allows 
the  CARE  program  to  withhold  information  about  CARE  participants  from  any 
outside  sources,  unless  that  individual  has  given  written  consent. 

Emotional  implications:  Individuals  who  learn  their  test  results  may  feel  sad, 
angry,  or  anxious.  Particularly  when  the  impact  on  relatives  or  children  is 
considered,  relationships  may  become  strained  and  individuals  may  feel  guilty 
regarding  the  outcome  or  possible  outcome  of  testing.  Each  person  responds 
differently  to  information  about  risk  and  in  some  circumstances,  psychological 
counseling  and  support  may  be  helpful. 

Family  information:  The  correct  interpretation  of  the  test  results  is  based  on  the 
family  history  provided  by  each  participant.  In  gathering  this  information  and 
pursuing  genetic  testing,  it  is  possible  that  you  may  learn  unanticipated 
information,  such  as  information  regarding  adoption  or  non-paternity  (i.e.,  that 
someone  is  not  the  biological  father  of  a  child). 


Cancer  Assessment  and  Risk  Evaluation  Program  •  Lombardi  Cancer  Center  ♦  Georgetown  University  Medical  Center 


info  sheet 

Resources 


Care 


any  resources  for  information  and  support  are  available  at 
Georgetown  University  Medical  Center  and  in  the 
surrounding  community,  as  listed  below: 


Physicians/Professional  Services  at  GUMC: 

Betty  Lou  Ourisman  Center  (202)  687-2122 

Offers  women  the  keystones  of  breast  health:  instruction  in  monthly  breast 
self-examination,  breast  examinations  by  a  health  care  professional,  and  regular 
mammograms. 


Lombardi  CancerUne  (202)  784-4000 

Cancer  Information  and  Referral 

A  toll-free  hotline  with  a  registered  nurse,  who  is  certified  in  oncology,  and  will 
answer  questions  about  cancer  screening,  diagnosis,  and  treatment. 

Other  referrals  to  specific  physicians,  nutritionists,  or  psychologists  are  provided  upon  request. 


Other  Organizations: 

American  Cancer  Society  1-800-ACS-2345 

Web  page:  http://www.cancer.org 

A  nationwide  community-based  voluntary  health  organization  dedicated  to 
eliminating  cancer  as  a  major  health  problem  by  preventing  cancer,  saving  lives  from 
cancer,  and  diminishing  suffering  from  cancer  through  research,  education,  and 
service. 

Nationai  Alliance  of  Breast  Cancer  Organizations  (212)  719-0154 

Web  page:  http://www.nabco.org 

A  network  of  breast  cancer  organizations  that  provides  information,  assistance,  and 
referrals  to  anyone  with  questions  about  breast  cancer,  and  acts  as  a  voice  for  the 
interests  and  concerns  of  breast  cancer  survivors  and  women  at  risk. 

Nationai  Breast  Cancer  Coalition  (202)  296-7477 

Web  page:  http://www.natlbcc.org 

A  national  advocacy  group  concerned  with  furthering  research  about  breast  cancer. 
The  group  is  also  involved  in  lobbying  efforts  for  issues  such  as  legislation  to 
protect  against  genetic  discrimination. 
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National  Ovarian  Cancer  Coalition  (NOCC)  (954)  351-9555 

Web  page:  http://www.ovarian.org 

The  NOCC  was  founded  by  ovarian  cancer  survivors  whose  mission  it  is  to  save 
women’s  lives  by  raising  awareness  about  ovarian  cancer.  Their  goal  is  to  increase 
research  opportunities  and  to  improve  treatment  methods  for  ovarian  cancer. 

National  Cancer  Institute’s  Cancer  Information  Service  1-800-4CANCER 

Web  page:  http://www.nci.nih.gov 

A  nationwide  telephone  service  for  cancer  patients  and  their  families,  the  public, 
and  health  care  professionals  providing  up-to-date  and  understandable  information 
about  cancer  screening,  diagnosis,  and  treatment.  Many  publications  are  available 
free  of  charge. 

Gilda’s  Club  (212)  647-9700 

Web  page:  http://www.joculariry.com/gildal.html 

Education  and  support  for  people  with  cancer  and  their  families. 


SHARE  (212)  719-0364 

24  hr.  Hotline  in  English  and  in  Spanish 
Breast  Cancer  Hotline  (212)  382-2111 
Ovarian  Cancer  Hotline  (212)  719-1204 
Web  page:  http://www.sharecancersupport.org 

Share  is  a  self-help  organization  that  provides  information  to  women  and  their 
family  members  who  have  been  affected  and/or  impacted  by  a  diagnosis  of  breast 
and/or  ovarian  cancer. 

Y-ME  National  Breast  Cancer  Organization  1-800-221-2141 

Web  page:  http://www.yme.org 

National  support  hotline  for  breast  cancer  survivors.  A  large,  comprehensive  breast 
cancer  support  program  founded  in  1978  by  two  breast  cancer  patients. 
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Books/Publications: 

Baker,  N.C.  Relative  Risk:  Living  With  a  Family  History  of  Breast  Cancer. 

New  York:  Penguin.  1992.  A  guide  for  women  at  risk  for  developing  breast  cancer. 
This  book  provides  coping  mechanisms  for  dealing  with  feelings  of  vulnerability 
and  susceptibility,  and  offers  practical  advice  on  protecting  one’s  health. 

Berger,  K.,  and  Bostwich,  J.  A  Woman’s  Decision.  Breast  Care,  Treatment, 
and  Reconstruction.  St  Louis:  Quality  Medical  Publishing,  Inc.  1994.  An 
authoritative  text  designed  to  help  women  assess  their  options,  familiarize 
themselves  with  breast  cancer  treatment,  and  prepare  themselves  for  what  to  expect 
medically  and  emotionally  from  reconstructive  surgery. 

Harpham,  VV.S.  When  a  Parent  has  Cancer:  A  Guide  to  Caring  for  Your 
Chiidren.  New  York:  Harper  Collins.  1997.  Written  by  an  internist  who  herself  has 
battled  cancer,  this  informative  text  explains  how  to  prevent  and  respond  to 
common  problems  experienced  by  children  whose  parent  has  been  diagnosed  with 
cancer. 

Krause,  C.  How  Heaithy  is  Your  Family  Tree?  A  Complete  Guide  to  Tracing 
Your  Family’s  Medical  and  Behavioral  History.  New  York:  Simon  and  Schuster. 
1995.  A  helpful  guide  to  gaining  vital  information  about  your  family  history. 

Latour,  K.  The  Breast  Cancer  Companion.  New  York:  William  Morrow  &  Co. 
1993.  Written  in  lay  terms  by  a  breast  cancer  survivor,  this  practical  guide  discusses 
everything  a  breast  cancer  patient  needs  to  know  from  diagnosis  through  recovery. 
The  text  is  also  liberally  illustrated  with  personal  patient  accounts  of  their 
experience. 

What  You  Need  to  Know  Series:  Breast,  Ovarian,  Colon,  and  Prostate 
Cancer.  Free  publications  from  the  National  Cancer  Institute’s  Cancer  Information 
Service  explaining  the  symptoms,  diagnosis,  and  treatment  of  these  cancers. 

Understanding  Genetic  Testing.  Free  booklet  by  the  National  Cancer  Institute 
providing  information  about  gene  testing.  This  booklet  also  provides  answers  to 
frequently  asked  questions  about  the  potential  risks  and  benefits  of  genetic  testing. 
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Web  Sites: 


Breast  Cancer  Information  Clearinghouse 

http://nysernet.org/bcic 

The  purpose  of  this  Webserver  is  to  provide  information  for  breast  cancer  patients 
and  their  families.  It  is  maintained  as  a  partnership  of  organizations  which  provides 
information  about  cancer  to  the  public. 

Breast  Cancer.  Net 

http://www.breastcancer.net 

Internet  news  items  related  to  breast  cancer  are  published  daily  and  provided  free 
of  charge  as  part  of  this  service.  Over  2,200  breast  cancer  survivors,  health 
professionals,  and  legislators  subscribe. 

The  Breast  Gene  and  BRCA123  Information  Directory 

http://vvww.ncgr.org/gpi/bc_pg_front.html 

The  National  Center  for  Genome  Resources’  Genetic  and  Public  Issues  Program 
has  complied  this  page  to  help  people  understand  recent  developments  in  genetic 
testing  related  to  breast  cancer. 

Cancer  Net 

http://cancemet.nci.nih.gov 

A  service  of  the  National  Cancer  Institute’s  International  Cancer  Information 
Center  which  provides  current  information  on  cancer. 

Oncoiink 

http://www.oncolink.upenn.edu 

A  multimedia  cancer  information  resource  developed  and  maintained  by  the 
University  of  Pennsylvania  Cancer  Center. 

The  Gene  Letter 

http://www.geneletter.org 

The  U.S.  Department  of  Energy  has  awarded  the  Shriver  Center  a  2  year  grant  to 
develop  and  generate  an  electronic  newsletter  about  genetics  and  public  policy.  The 
major  purpose  of  the  Gene  Letter  is  to  inform  consumers  and  professionals  about 
advances  in  genetics  and  to  encourage  discourse  about  emerging  policy  dilemmas. 

Legislative  information  on  the  Internet 

A  service  of  the  Congress  through  its  library 
http://www.thomas.loc.gov 

http://college.georgetown.edu/research/ihcrp/hipaa 
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Racial  Differences  in  the  Use  of  BRCAl/2  Genetic  Testing  in  Breast  Cancer  Probands 


The  BRCAl  and  BRCA2  genes  are  believed  to  account  for  most  hereditary  breast 
cancer  (HBC)  cases  (1).  Preliminary  reports  suggest  that  40%-80%  of  HBC  family 
members  elect  to  learn  their  genetic  status  for  BRCAl/2  (2,3).  However,  these  reports 
were  based  upon  large  Caucasian  HBC  families,  most  of  whom  participated  in  prior 
linkage  research.  Thus,  these  participants  may  not  be  representative  of  individuals  from 
clinical  populations  (4)  and  the  rate  of  BRCAl/2  test  utilization  may  not  generalize  to 
individuals  who  are  newly  identified  as  being  at  high  risk  (2). 

The  goals  of  the  present  study  were  to:  (1)  evaluate  BRCAl/2  test  utilization 
among  women  who  had  self-referred  to  genetic  counseling  in  a  clinical  research  setting 
and  (2)  to  examine  sociodemographic  factors  which  influence  test  use.  Of  particular 
interest  was  the  association  between  race  and  BRCAl/2  test  utilization.  Research 
conducted  prior  to  the  availability  of  BRCAl/2  testing  showed  that,  compared  to 
Caucasians,  African  Americans  expressed  less  interest  in  genetic  testing  (5).  However, 
the  present  study  is  the  first  to  examine  whether  Afiican  Americans  and  Caucasians 
actually  have  different  rates  of  BRCAl/2  test  use. 

Participants  were  women  who  self-referred  to  the  Cancer  Assessment  and  Risk 
Evaluation  (CARE)  program  at  the  Lombardi  Cancer  Center  at  Georgetown  University 
Medical  Center.  Adult  females  affected  with  breast  or  ovarian  cancer  (probands)  with  a 
minimum  20%  prior  probability  of  having  a  BRCAl/2  mutation  (6)  were  eligible  for 
participation.  If  a  risk-confemng  mutation  was  identified,  then  enrollment  in  the  CARE 
program  was  extended  to  other  family  members.  However,  the  present  report  is  limited 


to  the  first  207  probands  to  enter  CARE. 

Probands  who  contacted  the  CARE  program  were  screened  by  telephone  to 
determine  eligibility.  Eligible  probands  completed  a  telephone  interview  which  included 
sociodemographics,  family  history  of  cancer,  knowledge  of  HBC  and  BRCAl/2  testing, 
and  spiritual  faith  (a  single  Likert-style  item  adopted  by  the  NIH  Cancer  Genetic  Studies 
Consortium  assessing  strength  of  spiritual  faith;  not  strong,  moderately  strong,  or  very 
strong).  Following  the  baseline  interview,  participants  were  invited  to  a  pre-test 
education  session  with  a  genetic  counselor.  Those  who  completed  the  education  session 
could  provide  a  blood  sample  for  BRCAl/2  mutation  testing  after  providing  written 
consent.  When  a  participant’s  test  result  became  available,  the  participant  was  invited  to 
an  individual  disclosure/counseling  session.  Participants  could  decline  to  continue  at  any 
point  in  the  process. 

Characteristics  of  the  study  sample  are  displayed  in  Table  1. 


Insert  Table  1  about  here 


Of  the  207  probands,  79%  (n  =  163)  received  their  test  results  and  21%  (n  =  44) 
chose  not  to  receive  test  results.  Of  those  who  chose  not  to  receive  test  results,  73%  (n  = 
32)  declined  to  participate  in  the  initial  education  session,  16%  (n  =  7)  participated  in  the 
education  session,  but  declined  to  provide  blood  for  testing,  and  1 1%  (n  =  5)  provided 
blood,  but  declined  subsequently  to  learn  their  test  result.  Among  those  who  chose  not  to 
receive  test  results,  none  of  the  predictor  variables  were  significantly  associated  with  the 
stage  at  which  this  decision  was  made  (i.e.,  prior  to  the  education  session  vs  following  the 


education  sessions  vs  following  blood  provision). 

The  bivariate  associations  between  the  predictor  variables  and  BRCAl/2  test 
utilization  are  shown  in  Table  2. 

Insert  Table  2  about  here 


To  identify  independent  predictors  of  BRCAl/2  test  uptake,  we  conducted  a 
backward  stepwise  logistic  regression.  Variables  with  significant  bivariate  associations 
with  test  use  were  included  in  the  initial  model  (age,  race,  and  spiritual  faith)  along  with 
the  race  by  spiritual  faith  interaction  term.  Age  and  the  race  by  spiritual  faith  interaction 
were  eliminated  on  the  first  two  steps  of  the  stepwise  procedure  (P-values  >.10).  Race 
and  spirituality  both  remained  in  the  model  due  to  their  significant  (P  <  .05)  independent 
associations  with  uptake.  Caucasians  were  nearly  four  times  more  likely  than  African 
Americans  to  receive  their  test  results  (OR  =  3.8,  95%  Cl  =  1.2, 12.3)  and  participants 
who  reported  very  strong  spiritual  faith  were  less  than  half  as  likely  to  receive  test  results 
compared  to  participants  who  reported  moderate  or  less  (OR  =  0.42, 95%  Cl  =  0.21, 
0.83). 

Although  test  utilization  has  been  evaluated  among  research  participants  in 
linkage  analysis  studies  (2),  our  study  is  the  first  to  examine  BRCAl/2  test  usage  among 
newly  ascertained  and  racially  diverse  HBC  probands.  The  uptake  rate  of  79%,  although 
higher  than  previously  reported  (2,3),  may  be  more  reflective  of  actual  test  usage  among 
women  who  self-refer  to  genetic  counseling  programs.  As  BRCAl/2  testing  moves  into 
clinical  settings,  it  is  likely  that  participants  will  be  self-referred  and  therefore  more 


highly  motivated  to  receive  test  results. 

The  lower  test  uptake  rate  of  African  American  compared  to  Caucasian 
participants  is  consistent  with  previous  reports  demonstrating  that  African  American 
women  had  weaker  intentions  to  participate  in  BRCAl/2  testing  despite  their  high 
expectations  about  the  medical  benefits  of  testing  (7,8).  This  may  be  attributable,  in  part, 
to  concerns  about  exploitation  and  genetic  discrimination  in  medical  research  conducted 
in  the  African  American  population  (9).  Alternatively,  African  American  women  may 
perceive  themselves  to  be  at  lower  risk  of  breast  cancer  than  comparable  risk  Caucasian 
women  (10). 

Although  African  Americans  report  greater  religious  commitment  than 
Caucasians  (1 1,12),  level  of  spiritual  faith  was  independently  associated  with  BRCAl/2 
test  utilization.  Lower  BRCAl/2  test  uptake  rates  in  women  with  strong  spiritual  faith 
may  result  from  the  belief  that  one’s  life  course  is  determined  by  a  higher  power  rather 
than  by  genetic  factors.  Further  research  is  needed  to  elucidate  the  specific  determinants 
of  BRCAl/2  testing  decisions  in  Caucasian  and  African  American  in  order  to  develop 
culturally-specific  genetic  counseling  programs. 


References 


1 .  Ford  D,  Easton  DF,  Stratton  M,  Narod  S,  Goldgar  D,  Devilee  P,  et  al.  Genetic 
heterogeneity  and  penetrance  analysis  of  the  BRCAl  and  BRCA2  genes  in  breast 
cancer  families.  American  Journal  of  Human  Genetics  1998;62:676-689. 

2.  Lerman  C,  Narod  S,  Schulman,  K,  Hughes  C,  Gomez-Caminero  A,  Bonney  G,  et 
al.  BRCAl  testing  in  families  with  hereditary  breast-ovarian  cancer.  Journal  of 
the  American  Medical  Association  1996;275:1885-1892. 

3.  Patenaude  AF,  Schneider  KA,  Kieffer  SA,  Calzone  KA,  Stopfer  JE,  Basili  LA,  et 
al.  Acceptance  of  invitations  for  p53  and  BRCAl  predisposition  testing:  Factors 
influencing  potential  utilization  of  cancer  genetic  testing.  Psycho-Oncology 
1996;5:241-250. 

4.  Lerman, C,  Schwartz  MD,  Lin  TH,  Hughes  C,  Narod  S,  Lynch  HT.  The  influence 
of  psychological  distress  on  use  of  genetic  testing  for  cancer  risk.  Journal  of 
Consulting  and  Clinical  Psychology  1997;65:414-20. 

5.  Lerman  C,  Biesecker  B,  Benkendorf  J,  Kemer  J,  Gomez-Caminero  A,  Hughes  C, 
et  al.  Controlled  trial  of  pretest  education  approaches  to  enhance  informed 
decision-making  for  BRCAl  gene  testing.  Journal  of  the  National  Cancer 
Institute  1997;89:148-157. 

6.  Couch  FJ,  DeShano  ML,  Blackwood  MA,  Calzone  K,  Stopfer  J,  Campeau  L,  et 
al.  BRCAl  mutations  in  women  attending  clinics  that  evaluate  the  risk  of  breast 
cancer.  New  England  Journal  of  Medicine  1997;336:1409-1415. 

7.  Lerman  C,  Hughes  C,  Benkendorf  JL,  Biesecker  B,  Kemer  J,  Willison  J,  et  al. 
Racial  differences  in  testing  motivation  and  psychological  distress  following  pre- 


test  education  for  BRCAl  gene  testing.  Cancer  Epidemiology  Biomarkers  and 
Prevention;  in  press. 

8.  Hughes  C,  Gomez-Caminero  A,  Benkendorf  J,  Kemer  J,  Isaacs  C,  Barter  J,  et  al. 
Ethnic  differences  in  knowledge  and  attitudes  about  BRCAl  testing  in  omen  at 
increased  risk.  Patient  Education  and  Counseling  1997;  32:51-62. 

9.  Gamble  VN.  A  legacy  of  distrust:  African  Americans  and  medical  research. 
American  Journal  of  Preventive  Medicine  1993;9:35-38. 

1 0.  Hughes  C,  Lerman  C,  Lustbader  E.  Ethnic  differences  in  risk  perception  among 
women  at  increased  risk  for  breast  cancer.  Breast  Cancer  Research  and  Treatment 
1996;40:25-35. 

1 1 .  Greely  HT.  Genetic  testing  for  cancer  susceptibility:  Challenges  for  creators  of 
practice  guidelines.  Oncology  1997;11:171-176. 

12.  Telfair  J,  Nash  KB.  African  American  Culutre.  In  NL  Fisher  (Ed.),  Cultural  and 
Etnic  Diversity:  A  Guide  for  Genetics  Professionals  (pp36-59).  Baltimore 
MD:The  Johns  Hopkins  University  Press,  1996. 


Notes 

Supported  by  grant  DAMB  17-96-C-6069  (Lerman)  from  the  Department  of  Defense, 
ROl  CA/HG74861  (Lerman)  from  the  National  Cancer  Institute  and  Institute  for  Human 
Genome  Research,  and  K07  CA65597  (Schwartz)  from  the  National  Cancer  Institute. 

We  thank  our  patient  counselors,  Tiffani  DeMarco  and  Barbara  Brogan,  our  data 
managers,  Kristen  Willard  and  Rachel  Manasan,  and  our  telephone  interviewers, 
Jerrianna  Stead,  Annalisa  Dialino,  and  Lisa  Smith. 


Table  1.  Sample  Characteristics 


Variable 

Levels 

N 

Age 

<45 

77  (37%) 

^45 

130  (63%) 

Marital  Status 

Married 

158  (76%) 

Unmarried 

49  (24%) 

Race 

Caucasian 

194  (94%) 

African  American 

13  (6%) 

Education 

<  College  Grad 

51  (25%) 

^  College  Grad 

156  (75%) 

Religion 

Catholic 

46  (22%) 

Jewish 

71  (34%) 

Protestant 

72  (35%) 

Other 

18  (9%) 

Spiritual  Faith 

Not  strong/moderately  strong 

120  (58%) 

Very  strong 

87  (42%) 

Relatives  affected  with 
breast  and/or  ovarian  CA 


0-2 

3+ 


169  (82%) 
38  (18%) 


Table  2.  Bivariate  Associations  of  Sociodemographic  Variables  With  BRCA1/BRCA2 
Test  Use 


Variable 

Levels 

%  Receiving 

Test  Results 

Age 

<45 

71 

^45 

83 

3.92* 

Marital  Status 

Married 

78 

Unmarried 

80 

0.03 

Race 

Caucasian 

81 

African  American 

46 

8.80“ 

Education 

<  College  Grad 

73 

^  College  Grad 

81 

1.55 

Religion 

Catholic 

74 

Jewish 

84 

Protestant 

78 

Other 

72 

2.54 

Spiritual  Faith 

Not  strong/moderately  strong 

86 

Very  strong 

69 

8.57” 

Affected  Relatives 

0-2 

79 

3+ 

79 

0.00 

Note.  *  p  <  .05, "  p  <  .01 
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I.  Introduction  and  Overview 

The  isolation  of  the  BRCAl  and  BRCA2  genes  has  made  it  possi- 
ble  to  identify  women  at  increased  risk  for  breast  and  ovarian  t:aiieer, 
thereby  facilitating  informed  decisions  about  surveillance  and  cancel 
prevention  options.*  Despite  these  potential  medical  benefits,  ihi- 
identification  of  carriers  of  deleterious  mutations  raises  numerous 
psychological  and  social  challenges  for  those  being  tested  and  for 
their  famUy  members.*  One  of  the  more  pressing  and  lea.st  studied 
issues  involves  the  process  and  outcomes  of  disclosure  of  genetic  in¬ 
formation  within  femilies.  The  present  article  addresses  family  disclo¬ 
sure  of  infotmaUon  about  genetic  testing  for  cancer  .susceptibility. 
Following  an  overview  of  the  clinical  aspects  of  family  disclosure  ami 
the  empirical  literature  on  this  topic,  we  present  our  preliminaiy  data 
on  the  determinants  and  outcomes  of  disclosure  of  BRCAl  and 
BRCA2  (“BRCAl/2")  genetic  information  within  hcrcdiiaiy  brca.st 
cancer  families.  These  data  are  supplemented  with  case  .studies  of  pa- 
licnis,  highlighting  the  motivations  for  and  against  di.sclo.sure  and  il- 


i  Su  Dourfsf  F.  Eaiton  et  al.,  Awl  mi  Ovarian  C-aneer  ineidmee  in  BW-A  l-Mutntum 
CanUn.  56  Am.  I.  Hum.  Genetics  265  (1995);  Deborah  Ford  el  at,  nj  Cancer  in  BliCA  / 
Mutation  Carrim,  MS  UnceT  692  (1994);  Richard  Wooster  «  al..  Idmtifieatum  of  Ihr  Hreait 
CanctrStaapiibmty  GmiBRCAZ,  378  NaTUBE  789.  790  (1995).  Thc-ic  studies,  die  (ii*l  iwo  id 
which  are  from  the  Brewt  Cancer  Linkage  Consordum,  established  dial  the  lilctimr  rusks 
of  breast  and  ovarian  cancer  auociated  with  BRCAl  mutations  arc  about  8.'i%  and  153%, 
respectively,  with  onset  often  at  a  younger  age  than  observed  In  the  general  populaiiou. 
.SVr^ion  ei  al..  tupm,  at  270;  Ford  et  a).,  at  270.  Risks  for  brewt  r^ncer  in  woiiu  n  will. 
BRCA2  mutadona  were  found  to  be  comparable  to  BRCAl,  but  die  ovarian  r.mccr  risks 
were  lower.  Ste  Wooster,  npm,  at  790.  Prosate  cancer  risks  appear  to  lie  elevated  in  male 
BRCAl  carriers.  In  addition,  colon  cancer  risks  may  be  elevated  In  men  and  women  with  a 
BRCAl  or  BRCA2  muttdon,  and  other  more  rare  cancers  have  been  assodaicd  with 
BRCA2  alterations.  5m  ii  Another  study  found  lower  risks  of  breast  and  ovarian  ram  er 
associated  with  three  common  muiadons  In  Ashkenazi  Jewish  indiwdual.s  who  did  not  iiei 
essarily  have  a  family  history  of  cancer.  Jeffeiy  P.  Struewing  et  al.,  Th*  Riik  of  Oincer  Aiioci- 
ated  with  Spte^Muia^  tfBSCAI  and BliCA2  Among Aihkmatif ms,  :W«  Ntav  En«;.  J.  Mr.l>. 
1401, 1401  (1997).  The  risks  were  sdll  marttedly  elevated  over  the  general  population.  See 
id.  In  addition,  prostate  cancer  risks  were  elevated,  though  colon  cancer  rusks  were  noi. 
W  ti-  SM  also  gpttralh  Wylie  Burke  et  el..  RKommmdalions  for  FoUmo-up  (Are  of  Individtudy 
mth  an  Inhtrilod Prmlispoiition  to  Cancer  tt.  BRCAl  and  BRCA2.  277  JAMA  997  ( I9»7)  (di.s- 
cusiing  provisional  recommendations  for  early  dctecdon  and  cancer  prevention  in  iiidivid 
iiala  with  a  BRCAl  or  BRCA2  mutation,  including  heightened  snrvcilhincc  olien 
commencing  at  an  early  age,  and  reviewing  the  dau  regarding  the  options  for  prophybrtit 
.surgery). 

2.  SmCarm  Lerman  et  al.,  BRCAl  Testing  in  families  with  Ilersditaiy  Brtast-Onarian  (An- 
r.er:  A  Prospective  Stuefy  if  Patient  Decision  Makmg  and  Outcomes.  275  JAMA  1 889  ( 1990) 

(discussing  patients’  percepdon  of  the  benefits,  limitations,  and  risiu  of  icsiiiig,  wliit  h  in- 
ehided  sodal  concerns  such  as  fears  about  Insurance  dUcriroinaiion.  and  coiirrrn.s  about 
emotional  adaptadon  and  response  of  Kladvci  to  test  results). 
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lustrating  key  counseling  issues.  Finally,  we  summarize  these  data  and 
discuss  the  health-related  and  legal  implications. 

TI.  Family  Disclosure  of  Genetic  Information  in  tuf.  BRCAl 
and  BRCA2  Genetic  Counseling  .Settini; 

Disclosure  of  genetic  information  about  cancer  .susceptibility  has 
numerous  impUcadons  for  patients,  family  members,  health  care  prov¬ 
iders,  and  researchers,  In  the  clinical  and  research  setting.s,  disclosure 
of  one’s  mutation  status  provides  a  gateway  for  other  family  mcmbei.s 
to  have  access  to  genetic  testing  research  protocols.  Typically. 
BRCAl /2  testing  within  a  family  begins  with  a  woman  who  has  been 
diagnosed  with  breast  or  ovarian  cancer,  often  at  a  young  age  (re¬ 
ferred  to  as  the  proband).  If  a  known  disease-conferring  mutation  is 
identified,  other  first-degree  relatives  such  as  siblings  and  childrtrn 
have  a  50%  likelihood  of  also  carrying  the  mutation  and  having  an 
increased  cancer  risk.®  In  some  families,  it  i-s  also  possible  to  identify 
more  distant  relatives  who  are  at  increased  risk  such  its  nieces,  neph¬ 
ews,  and  cousins.  TA^th  knowledge  of  the  particular  nmiation  carried 
by  the  proband,  it  becomes  possible  to  offer  testing  to  other  family 
memben  for  that  same  mutation.*  However,  in  the  interest  of  pro¬ 
tecting  the  confidentiality  of  the  participant,  researchers  «i  clinicians 
should  not  approach  other  family  members  about  their  risk  .status  or 
about  testing.  A  common  process,  employed  in  most  clinical  re,-5carch 
settings,  is  to  discuss  with  the  proband  the  implicatiom  of  hei  test 
result  for  other  family  members  as  well  as  the  attendant  personal  and 
social  risks.®  Probands  are  then  given  the  option  to  contact  their  rela¬ 
tives  directly,  to  have  the  health  care  provider  contact  their  relativo.s. 


3.  Sm  gnuralh  Barbua  B.  Bieieckor  et  GtnMk  CauwUni^fnr  Familtfs  mtfi  Inherilrd 

Susceptibility  to  Breast  and  Ovasian  CancsSt  269 JAMA  1970  (1993).  BRCAl  and  BRCA2  alicr- 
auons  are  Inherited  in  in  auloiomal  dominant  fashion,  which  means  ihat  racli  cliilcl  of  a 
parent  with  an  alteration  has  %  50%  chance  of  having  the  same  alicraiion,  See  id. 

Male  and  female  ofi&pring  arc  at  equal  risk  of  inheriting  BRCAl  and  BRCA2  inuuiions. 
See  generaUy  id, 

4.  Within  higlwifk  lamilles,  the  advantage  to  flnt  testing  a  woman  with  brcasi  or  ova¬ 
rian  cancer  diagnosed  at  an  early  age  Is  that  she  is  moit  likely  to  carry  an  alicmiion  if  one  is 
present  within  the  fiunily.  Maggie  Ponder  &  Josephine  M.  Green,  likCA/  Testing:  Siome 
Issues  in  M(wing  frm  Rstearth  to  Service,  S  P«CMaONa>u)GV  223,  223  (1990).  H  is  p<wsihlr 
to  test  individuals  without  knowledge  of  v4iether  there  is  a  BRCAl  or  BRCA2  iiiiiiuiion 
present  in  their  family  (ag.,  if  all  reladvet  with  breast  or  ovarian  cancer  arc  deceased).  Id. 
at  228.  In  such  icenaHos,  a  positive  netult  will  still  yield  useful  information.  However,  a 
negative  test  result  Is  not  considered  to  be  informative  because  it  Is  not  possible  lo  tlisiin- 
guish  whether  the  patient  did  not  Inherit  a  mutation  present  in  her  family  or  wlieilier 
there  b  no  detecuble  BRCAl  or  BRCA2  mutotion  in  the  family.  Id,  at  227. 

5.  See  Bicsccker  ct  al.»  supm  note  3,  at  1972-73.  The  authors  conchided  ihai  a  protocol 
to  test  for  presymptoxnatic  BRCAl  gene  mutations  should  include: 
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or  not  to  have  any  further  contact  with  relatives.**  Probands  arc  also 
provided  with  written  materials  to  share  with  their  relatives  to  lac.ili- 
late  the  discussion. 

The  genetic  counselor  is  perhaps  be.st  situated  to  faciliiau;  in¬ 
formed  decisions  about  family  disclosure  by  reviewing  the  potential 
benefits  and  risks  with  the  patient.  In  deciding  whether  to  di.sdo.se  a 
positive  test  result,  one  may  consider  the  potential  medical  benefits 
for  other  rdaiives.  For  example,  disclosure  of  one's  own  test  re.suli 
may  be  required  to  provide  a  relative  with  the  opportunity  to  be  icsiefl 
lor  the  specific  mutation  in  the  family,  should  she  or  he  decide  to  do 
so.’  As  mentioned  above,  such  information  may  have  medical  value, 
particularly  to  female  family  members  who  may  have  a  .significantly 
elevated  breast  and  ovarian  cancer  risk.**  A  potential  benefit  to  the 
proband  is  that  disclosure  of  a  positive  test  result  may  also  elicit  both 
emotional  support  and  instrumental  assistance  in  seeking  and  j>1>- 
taining  information  and  medical  care.®  However,  di.sclo.suie  of  ge¬ 
netic  test  results  has  potential  risks,  including  lo.ss  of  privacy, 
employment  and  insurance  discrimination,  and  stigmatization.*"  In¬ 
dividual  distress  and  family  conflict  may  also  be  generated  by  di.sclo- 
sure  of  genetic  information.”  Despite  the  importance  of  family 
disclosure,  there  are  limited  empirical  data  available  on  thi.s  (opic. 


(1)  prccoumeling  education  and  aiicasineni;  (2)  a  multidlviplinary  team 
with  expertise  in  the  tcreening  and  management  of  breast  and  ovarian  i  AiKCf, 
inheritance,  DNA  testing,  and  psychosocial  counseling  issues  of  latc-on.<et  rfhoi- 
ders;  and  (3)  fbllow-up  services  for  the  management  of  the  inrreited  ri.>ik  for 
cancer  as  well  as  the  residual  emotional  reactions  on  behalf  of  family  inembcis. 

Id.  at  1974:  ut  abo  Lcnnan  «  al.,  tupn  note  2,  at  188&«7  (BRCAl  coiin.-!crmK  protoctrl). 

6.  Set  Blesecker  et  al.,  supra  note  S,  at  1972. 

7.  St*  Ponder  Se  Green,  supra  note  4.  at  227. 

8.  .St*  Easton  et  al.,  supra  note  1,  at  265;  Ford  «  al.,  supra  note  1,  at  092;  Woiviier  e(  al.. 
supra  note  1,  at  789;  Struewlog  et  al.,  supra  note  I,  at  1401. 

9.  Blesecker  et  al.,  supra  note  3,  at  1972  (noting  that  a  majority  of  family  incmbt-rv 
opted  to  share  the  results  of  BRCAl  testing  with  family  members  in  an  cllort  to  ret  civc 
their  .stipport). 

10.  SssMark  A  Rothstcin,  Gmttic  listing:  EmplojabitUy.  Iruurabilily,  andllrnUh  Reform,  17 
J.  Nat’l  Cancm  iNer.  MoNootAPHS  87  (199S);  Paul  R,  Billings  ct  .al.,  Di.tmtiiinadou  nt  a 
(smse(jutnc«  o/Genttie  Testing,  50  Am.  J.  Hum.  Cenetic.s  476  (1992). 

11.  Su  Robert  T.  Cro^e  et  al.,  Psyehelcgieal  Respemses  to  BRCAl  MuUUkn  TeMing:  iWlmi- 
nary  Findings,  16  HeacTH  Psvcmol  63,  67-69  (1997)  (demonstrating  that  female  taiiii  i.N 
With  no  history  of  cancer  or  prophylactic  surgery  had  high  levels  of  lesn  elaicil  di*n  r.w  .Tt 
measured  by  standard  psychological  amesiments.  but  that  overall.  Icvcb  of  general  tll.tirr-iN 
were  not  increased  in  this  group);  Henry  T.  Lynch  et  al.,  A  Descriptive  Study  of  BRCAl  Tni 
ingand  Reactions  to  Diselotur*  ifTettRetuUs,  79  Cancex  2219,  2223,  2225-26  ( l<.)<.)7)  (eoiitain- 
ing  anecdotal,  qualitative  descriptions  of  patient  responses  to  testing,  iiultidiiig  .ciflne.-a 
and  survivor  guilt).  Bui  s»  Leiman  etal.,  supra  note  2,  ai  1890  (finding  that  a  subseu»r  tin- 
URCAl  carriers  described  in  the  Lynch  el  al.  paper  did  not  exhibit  inf  i  ca.ses  in  deprtt.ssion 
and  functional  impairment  when  evaluated  using  standardized  qiianiliative  mca,niitvs). 
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The  following  section  provides  an  overview  of  published  data  about 
the  processes  and  outcomes  of  family  disclosure  in  the  genetic  testing 
context. 

III.  Literature  Review  on  Family  Communicjvtion  Reoaruinc 

Genetic  Testing 

Initial  research  on  family  communication  about  genetic  testing 
suggests  that  most  individuals  will  contact  family  members  lo  obiain 
information  about  their  femlly’s  medical  history  before  coun.sirliiig. 
Researcher  Josephine  Green  and  colleagues  found  that  78%  of  wo¬ 
men  who  were  scheduled  for  a  genetic  counseling  session  lor  inher¬ 
ited  breast-ovarian  cancer  susceptibility  communicated  with  a  family 
member  before  their  appointment  to  obtain  family  liwioiy  inlbima- 
tion.’*  Speciftcally,./robands  were  most  likely  to  contact  femaUr  nrla-  A  ^ 
lives  (i.e.,  mothers  or  sisters)  for  information  about  ilicir  family 
history.”  Reasons  for  not  contacting  relatives  who  could  have  jiro- 
vided  medical  information  about  the  family  included  not  wanting  to 
upset  the  relative  with  discussions  about  cancer.”  Other  rea.son.s  Ibi 
not  contacting  relatives  included  lost  communication  with  relatives 
and  large  age  differences  between  siblings.”  This  study  also  founrl 
that  88%  of  respondents  shared  their  post-counseling  .summaiy  letter 
with  at  least  one  relative.” 

Studies  of  family  communication  about  other  genetic  dis()rfl«:r.s 
(e.g.,  cystic  fibrosis}  suggest  that  feedback  provided  by  relatives 
through  verbal  and/or  nonverbal  communication  may  moiivaic  or 
discourage  individuals  firom  undergoing  genetic  testing.'^  A  study  of 
cystic  fibrosis  testing  found  that  a  person’s  perceptions  ol  their  sib¬ 
lings’  reactions  to  abortion  was  a  significant  predictor  of  wage  of  pnr- 
natal  testing  for  this  disorder.”  Specifically,  rcspondeni.s  who 
perceived  that  their  siblings  would  approve  of  aborting  an  alTected 


12.  S«  Josephine  Green  et  al.,  famHf  CommuniaUian  and  Genetic  Counselmi;:  The  vf 
Hmditary  Breast  and  Ovarian  Cancer,  6J.  CENFnc  Counskmw:  45.  51  (1907). 

19.  SeeuLsii  51^2, 

14.  Sm  id.  at  52. 

15.  Sh  uL 

16.  See  id.  at  53. 

17.  See  Dorothy  C.  Werts  ct  al.,  AOUudet  Toward  the  Prenatal  Diaf^naw  aj  Mhmsix: 
Factors  in  Decisum  Making  Among  AffeStod  Families,  50  Am.  J.  Hum.  Cknktk  s  1077.  lOH't 
( 1992).  Cyidc  fibroiif  U  a  potentially  lethal  genetic  diteanc  which  resuUs  in  the  procliu  tion 
i>f  abnormally  thick  muciu  which  can  dog  the  Umg*  and  cauae  severe  infeciioi^s.  Srrf;mr7 
ally  Francif  S.  ColUna,  Fikmis:  MoUeulm  Bio^  and  Therape\itic  ImpUratiMxs,  Sr.i- 
KNCE  774  (1992).  Carricn  of  the  diicave  have  no  symptoma,  but  carrier  parciiu  Iiavc 
chance  of  having  an  afibeted  child.  Sm  id 

ifl.  SmWcrxi  ee  al.,  supra  note  17,  at  1062-^3. 
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fetus  were  three  times  more  likely  to  use  prenatal  diagnosis. In  the 
BRCAl/2  testing  context,  probanda  who  had  strong  positive  beliefs 
about  the  benefit!  of  genetic  testing  were  likely  to  also  encoumgc 
other  family  members  to  participate  in  genetic  testing.’'"  These  stud¬ 
ies  underscore  the  influence  of  femily  disclosure  and  communication 
on  decision  making  about  genetic  testing. 

Although  most  individuals  may  disclose  their  genetic  test  results 
to  family  members,  many  are  reluctant  to  provide  clinicians  mul  ri> 
searchen  with  direct  access  to  these  family  members.  In  a  survey  ol 
attitudes  about  BRCAl/2  testing  among  hiijh-rWk  women,  a  majority  ^ 
(>80%)  felt  that  health  care  providers  shouldjiot  disclose  their  icrsl 
results  to  immediate  family  members  without  their  written  consent.’^' 

In  a  cystic  fibrosis  screening  program,  only  54%  of  proband.<i  provided 
the  research  team  with  contact  informadon  for  their  at-risk  reiativc.'j.** 
Thus,  most  genetic  testing  participants  desire  to  maintain  control  over 
the  diffusion  of  genetic  infonnation  to  relatives.  Furilier,  these  deci- 
.sions  are  typically  made  without  consulting  with  family  members. 

Wllingness  to  communicate  with  family  members  about  genetic 
testing  and  genetic  disorders  may  be  influenced  by  factors  such  as 
gender**  and  cultural  background.*^  For  example,  women  appear  to 
be  more  likely  to  discuss  genetic  testing  with  their  female  idaiives 
(i.e.,  daughters)  than  with  nude  relatives  (i.c.,  brothers).**  This  may 
be  attributable  to  perceptions  that  only  mothers,  sisters,  and  daugh¬ 
ters  are  at-risk  for  cancer.**  Our  own  data  on  BRCAl/2  le-stitig, 
presented  in  the  next  section,  provide  further  support  for  gender  dif¬ 
ferences  in  fiunily  communication  about  BRCAl/2  testing. 


19.  .Sm  id.  at  1061-82. 

20.  SHJindTwIUi»»ft^ttn$.'adeet»l.,Aemftanao/lnvitafu>ntfrrf>!3andlJRCAl Prtdis- 
position  TuHng:Paamh^umeisigPotmiMWluation<^CanetrCenttic  Talin/t,  5  P.svc;n(v()N. 

COLOCY  241,  246  (1996)» 

21.  5^  Judith  L  Benkendoff  et  al.,  FelUmts'  AUitu/Us  Aboui  Auumomy  and  (Umfidefitiality 
in  Cemtic  TiUingM  BmtPOvmian  Ommr  Suiaptiinlitf,  73  Am,  J.  Mki>.  Cknktics  290.  29K 
(1997). 

22.  SwJ.R.  Soiwion  ct  al.,  Fnband  amd  Farmt  Assisianc$  in  Identifying  Rfhtives/or 

fibrosis  Carrier  63  Am.  J.  Med.  GiNETica  419,  421  (1996). 

23.  Martin  Bichardi>  fMlitt,  Kimthip,  tmd  CmHics,  IIklix:  Suciai 

AfsTD  PSYCHOLOCiCAJL  IMPLICATION  OP  THE  NEW  HUMaN  GF.NKTICIH  249,  2r»l  ( niri'rk:\ 
Martcau  &  Martin  Richards  edi.,  1996). 

24.  S€f  Jaxnc#  C  McCrotkey  Ib  Vlrghili  P.  Richmond,  VTiUingness  to  Communicate:  A  Cog¬ 
nitive  Vim  in  Communication,  Coonition,  and  Anxiety  19,  31'32  (Melanie  KooTh-Kuitrr- 
fidd  cd,.  1990). 

25.  Si*  Ponder  fit  Green,  sufm  note  4,  at  229-30. 

26.  See  id.  at  230. 
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Family  communication  may  also  differ  among  individuals  with 
different  ethnic  or  cultural  backgrounds.*’  Culture  ha.s  hern  rlo 
scribed  as  a  system  that  influences  behavior  and  perceptions.*”  For 
example,  the  culture  of  many  African  Americans  may  generally  be 
characterized  as  emphasizing  the  principle  of  spirituality  and  valuing 
interconnectedness,  uniqueness,  positivity,  and  sharing.  The  t.ul- 
ture  of  many  European  Americans  is  generally  based  on  iiKlividuali.sm 
and  values  the  right  to  choose,  honesty,  .sharing,  and  communica¬ 
tion.-’"  Research  has  shown  that  patterns  of  family  communication 
about  BRCAl  testing  differ  between  African  American  an<l  Caucasian 
women.*'  In  a  recent  study,  Caucasian  women  at  increased  risk  lor 
breast  cancer  were  significantly  more  likely  than  African  American  wo¬ 
men  to  communicate  about  genetic  testing  with  a  spoasc  and  a  par¬ 
ent**  Specifically,  66%  of  Caucasian  women  discussed  genetic  lc;.sting 
for  hereditary  breast  cancer  with  their  spouse,  and  40%  discussed  it 
with  a  parent  versus  about  27%  of  African  American  women  who  di.s- 
cussed  this  issue  with  a  spouse  or  parent** 

IV.  Preuminaiiy  Data  on  the  Determinants  and  Outcomes  oi- 
Famu-y  Communication  about  BRCAl  and  BRCA2 
Teotinc 

A.  Rntardi  Questions 

The  published  literature  described  previously  providi:.s  .some  ini¬ 
tial  insights  into  the  processes  and  determinants  of  communication  ol 
genetic  information  within  families.  However,  it  is  important  to  as.se.s.s 
coromunicadon  processes  and  outcomes  in  a  systematic  manner  and 
to  address  several  key  questions  about  family  communication  which 
are  unanswered  at  present  Our  research  on  BRCAl /2  tesdng  in  he¬ 
reditary  breast  cancer  seeks  to  fill  some  gaps  in  our  knowledge  aho»u 
family  communication  by  addressing  the  following  rc.scarch  (juesUons: 


27.  Stt  McCrotkey  U  Klchmond.  note  24,  at  31. 

26.  Stt  CotUNS  O.  Ahhihensuwa,  Health  and  Cui.turf,:  Bkwni)  thk  Wv:s-i  kkn  Paka 
DicM  3  (1995). 

29.  Sm  Anita  P.  Jeckion  &  Siuan  J.  Sean,  A^ioiribfu  of  an  Afnantrir.  WorUvinii  in  lieclur- 
infStmi fitrAfneanAmnkm  Vhmin,  71  J.  Cownselinc  Sc  Dev.  184.  186  (195)2). 

SO.  Sm  Judith  N.  Martin  et  iL,  Camoma^mel  Jmpnvmmt  Stmttpu  for  Inlmlhnk  Ommn- 
nieatum:  African  American  and  Biinpiam  American  Pmpcctivca,  61  Comm.  Monockapus  23(). 
237  (1994). 

31.  SwChanItaAnnHughta,  GoMfcTWii^/w/nAmtodBiieait-OTAjriflB  fiancer  Suscrpiikt- 

ity:  The  Bale  cf  CoaMaualnrtiwi  aad  /Viawolity  Qmvitns&es,  62,  6465  (1997)  (uiipublisliotl 
Ph.D.  dissertadon,  Howard  University)  (on  Ale  with  the  Depanment  of  P.cyrholoijy.  How¬ 
ard  Univenity). 

32.  SreidMiS. 

33.  Sm  id. 
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(1)  Among  carriers  and  noncarriers  of  BRCAl/2  mutations,  what  are 
the  rates  of  self-reported  disclosure  of  BRCAl/2  test  resulus  lo  tlifTer- 
cnt  family  members?;  (2)  Are  women  more  likely  to  disclose  their 
BRCAl/2  test  results  than  are  males?;  and  (3)  What  are  the  psycho¬ 
logical  consequences  to  the  proband  of  disclosing  BRCAl/2  lesi.  nr- 
sults  to  family  members?  The  first  two  of  these  ciucstions  arc 
addressed  in  a  femilydjased  study  of  BRCAl/2  testing,  condiicccd  in 
coUaboration  with  Dr.  Henry  Lynch  at  Creighton  University.  The 
third  question  is  addressed  in  a  clinic-based  study  conducted  at  the 
Lombardi  Cancer  Center  at  Georgetown  University  Medical  Cenun  . 

B.  Study  #1:  A  FamUy-Based  Study  of  BRCAl  and  BRCA2  Texting 

In  this  prospective  cohort  study,  eligible  parlicii)anLs  are  male 
and  female  members  of  hereditory  breast  cancer  families  who  partici¬ 
pated  in  earlier  genetic  linkage  studies  contributing  to  tlie  isolation  ol 
the  BRCAl/2  genes.  Consequently,  the  pedigrees  had  been  c:oin- 
pleted  as  part  of  the  earlier  research  and  the  conuct  information  on 
all  family  members  was  available.  Thus,  in  contrast  to  most  clinic- 
based  studies,  the  proband  is  not  placed  in  the  position  of  providing 
contact  information  for  other  relatives  at  the  time  of  study  entry. 

The  current  study  was  conducted  on  a  family  by  family  basis. 
First,  letters  of  introduction  were  mailed  to  family  members  lo  inform 
them  that  the  breast  cancer  susceptibility  gene  in  their  family  liad 
been  identified  and  that  genetic  counseling  and  testing  are  now  avail¬ 
able.  Consenting  femily  members  were  asked  to  participate  in  a  base¬ 
line  telephone  interview  to  assess  demographic  charactcri.slic.s.  risk 
factors,  and  psychosocial  well-being.  IndividuaLs  interested  in  genetic 
counseling  and  testing  had  the  opportunity  to  participate  in  a  prc-te.st 
education  session;  most  of  these  sessions  were  conducted  with  the  ex¬ 
tended  family.  Those  who  elected  to  receive  their  BRCAl/2  te.st  re¬ 
sults  did  50  after  completing  additional  written  consent  forms  and 
participating  in  individual  genetic  counseling.  In  this  study,  wc  an: 
following  mutation  carriers,  noncarriers,  and  dccliners  of  BRCAl /2 
testing  for  a  one-year  period  to  evaluate  the  psychosocial  and  medical 
impact  of  testing.  The  data  on  family  communication  prc.sc  nicd  hen: 
are  based  on  the  one-month  follow>up  assessment. 

The  frequencies  for  self-reported  disclosure  of  BRCAl/2  test  re- 
svilts  among  201  carriers  and  noncarriers  of  BRCAl/2  mutations  an- 
.shown  in  Figure  1.  Overall,  rates  of  disclosure  within  die  fii-st  month 
following  testing  were  quite  high.  For  example,  81%  of  carriers  tiis- 
closed  their  results  to  a  sister  and  60%  di.scloscd  to  a  brother.  Tin- 
rates  of  disclosure  to  minor  children  were  surprisingly  high,  consider- 
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ing  the  fact  that  there  are  no  immediate  medical  implications  lor 
yoimg  children.**  Seventy^evcn  percent  of  carriers  disclosed  U>  art 
adult  child,  47%  discloied  to  a  child  age  fourteen  to  eighteen  and 
37%  disclosed  to  a  child  under  age  thirteen. 


Figure  1.  Family  Disclosure  of  BRCAl/2  Test  Rfaiji.t.s  by  Carrier 
Status 


With  respect  to  gender  differences,  self-reported  rates  of  di.sclo- 
sure  of  test  results  among  eigh^nine  male  and  female  mutation  carri¬ 
ers  are  shown  in  Figure  2.  Female  carriers  were  more  likely  than 
males  to  disclose  to  a  variety  of  family  members.  Thi.s  wa.s  c-spccially 
true  for  disclosure  to  sisien  (89%  of  females  versus  56%  of  males)  and 
disclosure  to  children  ages  fourteen  to  eighteen  (54%  of  females  and 


sadi 


S4.  But  m  AniKMarie  Codoii  et  al.,  Ctiulk  Toting  far  Cancer  in  Children:  Short-term  Psy¬ 
chological  Effect,  150  Amaiivu  Fcdutuc  ADOUKsm  Med.  1 131  (199C):  F.J.M.  GiosIckI  i  i  -  . 

al.,  Psjchofa^l  ofGouHealfy  Toting  CkiUm  far  a  Hereditary  Cancer  Syndrome.  .32  I'a-  ujH\ 

oJduc,  it  COUNSSUNO  65, 64  ( 1967) .  TTieie  studiei  addreee  genedcwsuiigjoriojidi-v^  » ' 


I  TTFMT  Entif-  St  CoUNSSUNO  69, 64  (1997).  ■meie  rtudlei  addreii  genede  t<aung  for 

UonT^SMi  at  famlUal  adenoaMouf  pelyporit.  which^snqn^Ht  irrnir71iv^<mi»t  ,  i  u  ir Ja 

colon  cancer  in  adoleaemu,  and  multiple  endocrine  neoplMia  type  2A.  which 

with  a  serious  form  of  thyroid  cancer  thaLoOen  nITums  i  liildmi.  SeegmemUy  Codori  ct  al.,  PfDj  n'^ 

Groifteld  et  aL,  both  studies  concluded  that  there  may  be  .cigniti-  VolTCiCTW  (h 

cant  beneflts  to  ofbringYHIIIitfm-mHlag  to  children  for  predisposition  to  these  dism-dei-.s.  ^  ' 

See  gmtraUj  Codori  et  aL^M^m^Groj^  «  al.  ospra.  There  are  other  rare  canter  predispo¬ 
sition  syndromes^^t^i^  it  may  be  ifiprapriate  to  test  children,  but  the  major  reason  ft)!- 


> 


testing  ( 
benefti. 


I  midat  (■  ircwntftif 


■tipiwfckh  there  is  an  imnirdbtc  nirdir.nl 


S^The  American  Sodeiy  of  Huinafi  Cenetici  Board  of  Directors  and  Tlie  Aincri- 
can  College  of  Medical  Genetlca  Board  of  Directors,  A^Q/ACMG  iitfnrt:  Fainn  to  Conuder: 
Ktfiical,  legale  and P^yekmeial  Imflicnfiem  of  Gmutic  Testing  in  Children  and  Adolescents,  57  Am. 
J.  Hum.  Genetics  12SS,  12S<kS6  (1996).  In  addition,  the  potential  pipychologir^il  harm 
must  be  weighed  agalnai  the  possible  heneflts.  See  id. 
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17%  of  males).  One  interpretation  of  these  findings  is  ihai  women 
are  more  comfortable  communicating  about  health  i-s-sues  and  dealing 
with  the  emotional  sequelae  of  disclosure  of  a  positive  result.  From  a 
■social  perspective,  it  is  not  uncommon  for  women  to  take  more  of  ihe 
responsibility  for  caretaking  within  the  family It  is  also  possible  that 
the  female  spouses  of  the  male  mutation  carriers  in  this  .study  had 
disclosed  the  results  to  fionily  members.  However,  these  data  are  not 
available  at  the  present  time. 


Figure  2.  Disclosure  of  BRCAl/2  Test  Results  by  Gendkr: 
Carriers  Only 
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The  results  also  indicated  that  the  effects  of  carrier  status  (i.c., 
BRCAl/2  positive  or  negative)  on  disclosure  varied  by  gender.  For 
example,  among  males,  nonca^en  were  more  likely  than  carriitrs  to 
disclose  results  to  their  sisters  (78%  versus  56%,  respectively) .  By  con¬ 
trast,  in  females,  the  rate  of  disclosure  to  sisters  was  uniformly  high 
(88%)  and  did  not  difier  based  on  carricnr  status.  The  same  pattern 
emerged  for  disclosure  of  BRCAl/2  test  results  to  children.  Among 
males,  33%  of  noncaniers  and  17%  of  carriers  disclosed  their  test  re¬ 
sults  to  a  child  age  fourteen  to  eighteen.  Among  female.s,  .'33%  <li.s- 
closed  to  such  a  child,  and  there  was  no  effect  of  carrier  .stat\i.s  on 
disclosure.  Thus,  it  appears  that  men  may  be  more  comfortable  shar¬ 
ing  good  news  than  news  with  other  family  members. 


35.  iSm  Martin  Rich*rdir  J3iuAi^«  Mi  mTHF.TnoiiBiiii)  IIklix:  Social 

AND  Psychological  Uipucatksns  or  toe  New  Human  CtNirnfs  249.  258  (Tli^rrsa 
Marteau  3s  Martin  RldUrdi  cdi.,  1996). 


07/20/1998  14:51 


410-706-0407 


FACULTY  SECRETARY 


PAGE  12 


$l5DKA40(hrDATAJ^>CUtJ^1l<UOOi.TXrjl  HUGHLSD  Sen:  II 


1 998]  Disclosure  in  Genetic  Testinc.  2 1 1 

We  also  found  that  the  likelihood  of  disclosing  posiiivc  rcsulis 
with  young  children  decreased  as  the  education  level  of  the  partici¬ 
pant  increased.  For  example,  100%  of  carriers  with  less  than  high 
.school  education  disclosed  their  results  to  a  chiltl  age  fuuiiecn 
eighteen,  compared  with  58%  of  high  school  and  college  graduates 
and  30%  of  participants  with  post-graduate  education.  To  the  extern 
that  education  level  correlates  with  knowledge,  we  might  interpret 
this  to  mean  that  increasing  knowledge  of  the  complexiiic.s  and  i isk.s 
of  disclosure  (particulariy  to  children)  might  dissuade  some  partici¬ 
pants  from  disclosing  to  young  children. 

C.  Study  #2:  A  ClinioBased  Study  of  BRCAI/2  Tnsling 

As  a  result  of  their  prior  participation  in  genetic  studies,  the  par¬ 
ticipants  in  the  familyhased  study  described  above  were  more  aware 
of  the  issues  and  complexities  involved  in  genetic  Ic.sling  than  most 
clinical  populations.  Further,  counseling  was  performed  on  a  family 
basis,  thereby  minimizing  the  disclosure  burden  to  initial  probarufs. 
Therefore,  as  a  point  of  comparison,  wc  arc  conducting  a  pro.speciive 
cohort  study  of  the  outcomes  of  BRCAl/2  testing  in  the  clinical  set 
ling.  The  study  design  is  similar  to  that  described  above  for  Study  #1. 
except  that  the  testing  process  flows  through  the  initial  proband  who 
i.s  the  gateway  for  providing  access  to  other  family  mcmbcrrs  (afltn  tin; 
proband‘s  results  are  obtained,  and  if  the  result  is  positive).  Further, 
all  counseling  and  testing  is  conducted  on  an  indivithial,  rather  than 
family,  basis. 

Despite  differences  in  the  method  of  ascertaining  families,  the 
raie.s  of  family  disclosure  in  the  clinic-based  study  were  very  similar  (o 
those  for  the  family-based  study.  For  example,  about  81%  ol  carriers 
and  noncarriers  disclosed  to  sisters  and  45%  disclosed  to  brothers. 
However,  disclosure  to  children  occurred  le.«  frequently  in  this  .set¬ 
ting  and  was  more  common  among  noncarriers  than  among  earrici  .s. 
For  example,  40%  of  noncairiers  disclosed  their  test  results  to  a  child 
age  fourteen  to  eighteen  as  compared  to  14%  of  airricrs.  Further, 
21%  of  noncarriers  disclosed  to  a  child  under  age  thirteen  as  com¬ 
pared  to  9%  of  carriers.  This  suggests  that  some  genetic  le.siing  par¬ 
ticipants  may  be  motivated  to  disclose  negative  results  for  the  purpose 
of  reassuring  their  children. 

With  regard  to  the  psychological  impact  of  disclosure  on  the  pro¬ 
band,  the  outcome  appears  to  depend  on  the  object  of  the  disclosure. 
For  example,  BRCAl/2  carriers  (mostly  fcmalc.s  in  this  study)  whcj 
disclosed  their  result  to  their  sister  exhibited  a  small  decrca.se  in  p.<iy- 
chological  distress,  while  those  who  elected  not  to  tell  exhibited  a 
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small  increase.  This  difference  in  trend  was  both  siatisucally  and  clini¬ 
cally  significant.  Thus,  this  finding  suggests  that  sharing  a  positive  u;si 
result  with  a  sister  may  initially  have  a  positive  effect  on  quality  of  life. 
This  may  be  attribuuble  to  die  fact  that  the  proband  fulfills  a  per¬ 
ceived  responsibility  to  share  information  that  could  be  mcflically  .sig¬ 
nificant  to  a  dose  relative,  and/or  the  fact  that  the  proband  may 
obtain  emotional  support  from  the  relative. 

By  contrast,  the  reverse  pattern  was  observed  in  the  context  of 
disclosure  of  positive  test  results  to  young  children.  In  this  case,  pro¬ 
bands  who  did  not  disclose  their  positive  test  results  experienced  in¬ 
ductions  in  distress,  while  those  who  did  disclo.se  experienced 
significant  increases.  Although  preliminary,  it  is  tempting  lo  .sj)ecu- 
late  that  disclosure  to  young  children  may  generate,  rather  than  allevi¬ 
ate.  psychological  distress  in  carriers.  Guilt  about  tran.^iniiiing  ri.sk  to 
one’s  oflbpring  may  be  mtacerbated  by  such  discussions. 

V.  Case  Studies  of  Family  Disclosure  in  the  Clinical 
Research  Settino 

The  concepts  and  results  presented  above  are  elucidated  further 
by  three  case  studies  of  the  processes  and  outcomes  of  family  disclo¬ 
sure  of  BRCAl/2  test  results  within  the  clinic-based  study  described 
above.  These  vignettes  are  based  on  actual  cases  but  have  been  modi¬ 
fied  to  protect  privacy. 

A.  Case  #i;  AU  in  Good  Time 

Ann  is  a  fifty-five  year  old  married  Caucasian  woman  who  ie.si(;d 
positive  for  a  BRCAl  alteration.  Her  medical  hbtoiy  is  significant  Ibr 
bilateral  breast  cancer  diagnoeed  in  her  forties,  for  which  .she  under¬ 
went  mastectomies.  She  had  her  ovaries  and  uterus  removed  in  Inn 
fifties  as  a  preventive  measure.  Her  mother  died  from  ovarian  cancer 
in  her  forties,  and  one  of  Ann’s  daughters  had  breast  cancer  at  age 
thirty.  Ann  has  two  other  adult  daughters  and  an  older  hroilier  and 
sister,  none  of  whom  has  a  hlstoiy  of  cancer.  Her  .sibHng.s  have  adult 
sons  and  daughters.  She  also  has  several  maternal  cou.sin.s  who  are  at 
risk  for  inheriting  this  alteration. 

For  Ann,  there  are  few  medical  implications  of  ihi.s  le.st  result. 
However,  there  are  several  relatives  who  may  now  be  tested.  If  founrl 
to  carry  this  alteration,  they  would  face  increased  risks  for  breast  and 
ovarian  cancer  in  women,  and  prostate  cancer  in  male  relatives.'”’ 
During  the  initial  pre-test  genetic  counseling  session,  Ann  t:xprc:.sst:d 


36.  Sm  Easton  ti  al,»  supra  note  1,  at  265;  Ford  et  aL.  iUpra  note  I,  at  092. 
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interest  in  testing  to  contribute  to  breast  cancer  research  aiul  also  U) 
gain  information  for  her  family,  especially  her  daughters.  Prior  to  ob¬ 
taining  her  test  results,  Ann  was  concerned  about  the  family’s  rcac  lion 
to  her  results  should  she  test  positive,  and  acknowledged  that,  as  a 
parent  considering  implications  to  her  young  adult  daughters,  .she 
would  harbor  potential  feelings  of  sadness,  guilt,  and  even  anger  il-shc 
tested  positive.  She  had  only  very  limited  discussions  vdth  her  family 
about  her  decision  to  pursue  testing.  Of  particular  concern  to  lu;i 
were  the  limitations  in  available  screening  and  prevention  options  and 
how  the  information  mi^t  aflFect  her  daughters’  future  childbearing 
decisions.  Althov^h  she  recognized  the  difficulty  in  communicaiing 
this  information  with  her  £unily,  and  the  potential  for  significant  emo¬ 
tional  distress,  she  felt  strongly  about  the  importance  of  .sharing  thi.s 
information. 


When  Ann  received  genetic  counseling  regarding  her  positive  re¬ 
sults,  implications  to  £unily  members  were  discussed  in  addition  to 
exploring  her  own  reactions  and  feelings.  Of  note,  she  vras  counseled 
that  her  daughter  with  breast  cancer  was  very  likely  to  carry  thi.s  all  ora¬ 
tion,  though  Ann  was  not  planning  to  share  the  information  with  her 
right  away.  The  two  individuals  with  whom  Ann  shared  her  rcsulis 
most  immediately  were  her  minister  and  her  sister.  Her  .si.surr  wa.s  in¬ 
terested  in  testing  and  their  discussions  heightened  Ann's  concern.s 
about  the  potential  for  insunnee  discrimination,  as  individuals  with¬ 
out  a  prior  history  of  cancer  often  have  somewhat  different  worries 
about  how  their  insuren  will  handle  this  type  of  “pre-exi.sting"  condi¬ 
tion.  She  also  began  to  explore  with  her  sister  issuc.s  related  to  the 
dissemination  of  this  information  to  the  rc.si  of  the  family.  Ann’s  sis¬ 
ter  had  concerns  about  her  osm  children  learning  about  their  aunt’s 


lest  result, 

Ann  decided  to  defer  discussion  about  her  results  with  many  rela¬ 
tives.  For  example,  she  decided  not  to  disclose  to  her  brother  bccau.se 
he  was  having  chronic  medical  problems.  She  also  decided  not  lo  dis¬ 
close  to  her  daughter  with  breast  cancer  because  .she  was  undergoing 
chemotherapy,  or  to  her  two  other  daughters,  one  of  whom  was  newly 
married  and  one  of  whom  was  pregnant.  Ann  clearly  perceived  the 
latter  two  events  as  happy  occarions,  and  believed  that  news  about  her  . 

test  result  could  wait  until  a  more  appropriate  time.  Within  a  vcar,-^~.  irid 
she  shared  the  information  with  all  her  daughtersT^Ann  also  con-  loYZPlWjyK  ' 


tacted  by  phone  some  of  her  cousins  with  whom  she  had  a  relation¬ 
ship,  but  was  not  interested  in  conUcting  cousins  with  whom  she  had 
not  seen  or  spoken  to  in  many  years.  Eventually,  her  brother  and  si.s- 
ter  were  tested,  but  all  of  her  daughters  have  declined  testing  at  ilur 
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present  time.  Ann  is  undergoing  counseling  now  to  addrc.s.s  licr  and 
her  family’s  experiences  with  cancer  and  genetic  testing,  as  well  a.s 
other  interpersonal  issues. 

Analysis:  Althou^  some  iruUviduals  an  highly  motivated  to 
pursue  testing  for  the  sake  of family  members  and  to  share  test  results 
with  these  relatives,  established  patterns  of  communication  within  the. 
family  and  the  oecurrmee  of  other  life  circumstances  are  likely  to  in¬ 
fluence  how,  when,  and  with  whom  test  results  are  discussed. 

B.  Case  #2;  Don*t  Ask,  Don't  Tell 

Deborah  is  a  fifty-four  year  old  married  Caucasian  woman  who 
tested  positive  for  a  BRCA2  alteration.  Her  medical  history  is  signill- 
cani  for  unilateral  breast  cancer  diagnosed  at  age  fifty-two  for  which 
she  underwent  breast  conserving  surgery  (lumpectomy),  followed  by 
radiation  and  chemotherapy.  Her  sister  had  breast  cancer  in  her  mid- 
fifties,  and  there  is  a  very  strong  fiunily  history  of  cancer  tin  their  la¬ 
ther's  side  of  the  family,  including  breast  cancer  in  two  aunts,  male 
breast  cancer,  pancreatic  cancer,  and  ovarian  cancer.  With  the  excep¬ 
tion  of  Deborah,  all  individuals  in  the  family  with  a  diagnosis  of  can¬ 
cer  have  died.  Deborah  has  three  children  in  their  twtrniie.s  and 
several  nieces  in  their  thirties  who  she  thought  would  probably  be  in¬ 
terested  in  genetic  testing.  She  also  has  numcrou-s  cousins  who  arc 
also  at  risk.  Prior  to  learning  her  test  results,  Deborah  had  informed 
.several  relatives  that  she  had  obtained  genetic  testing  and  alerted 
them  to  the  approximate  time  in  which  she  would  receive  her  rc-sulls. 

Upon  learning  her  results,  Deborah  expressed  “relief  at  finally 
learning  why  she  developed  cancer.  Unlike  the  previous  case,  these 
results  could  have  significant  medical  implications  for  herself  as  well 
as  her  &mily.  Deborah  learned  that  she  was  at  increased  risk  for  de¬ 
veloping  another  breast  cancer  (in  her  affected  and  opposite  breast) 
and  that  she  also  feced  an  increased  risk  of  ovarian  cancer  and  possi¬ 
bly  pancreatic  cancer.”  She  was  counseled  about  option.s  for  early 
detection  (e.g.,  frequent  screenings  for  breast  cancer,  blood  tests,  and 


37.  Set  Ford  ct  al.,  supra  noie  1,  693  (dcicribing  the  riskj  of  coiuralitieral  biTiisi 

cancers  in  BRCAl  cairlcn  estimated  Ml  64%  by  age  70);  Kenneth  Offit.  liRCAl:  A  Nno 
Marker  in  IV  Managmini  t^PaiwUJ  wik  Bmut  CanctrrK  77  C\HCS.R  599,  COO  ( 1 99C)  (diarua^i- 
ing  the  possibility  that  women  with  BRCAl  and  BRCA2  aheniiions  may  al,M»  !«■  m  ti.-tV.  Ini 
ipsllateral  breast  cancer  and  the  potential  impact  on  managemenr.  derisions).  It  Ls  likely 
that  contrtdateral  breast  cancer  riiki  are  elevated  in  BRCA2  camera  as  well.  Sre  OITn,  bujtm, 
at  600;  js#  also  Wooster  ct  al.,  tMpra  note  at  790;  Struewing  et  al.,  supra  note  1.  ai  110 1 : 
Catherine  M.  Phelan  ct  a!.,  Mutation  Anafysis  of  ths  BRCA2  Ome  in  49  Sitf-Spudfir  lirfast 
Canc0r  Families,  13  Natuee  GenCTICS  190»  121  (1996)  (discuMing  oilier  cancel  ajLvxi'dtCfl 
with  BRCAS  alterations  including  pancreatic  cancer). 
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ultrasounds  for  ovarian  cancer)  and  risk  reduction  (c.r.,  use  ol 
Tamoxifen,  a  medication  that  may  reduce  the  risk  of  another  breast 
cancer;  removal  of  her  breasts  and/or  ovaries).’"  Although  Ochorah 
was  concerned  about  these  risks,  she  opted  not  to  alter  her  medical 
management  and  believed  that  the  other  measures  she  employed  to 
stay  healthy,  such  as  having  a  low  fat  diet  and  exercising,  were  .sulli- 
cient  and  provided  psychological  benefits.  She  felt  healthy  anrl 
\^^tcd  to  live  with  as  few  reminders  of  her  cancer  or  her  cancer  risk 
as  possible. 

With  respect  to  communication  of  her  test  results,  within  the  first 
weeks  of  learning  her  results,  Deborah  shared  the  infoimation 
with  her  husband  and  a  co-worker.  She  had  also  dropped  hinu  about 
having  her  results  to  various  fiunily  members  including  her  children, 
and  some  of  her  nieces  and  cousins.  She  reported  that  none  of  these 
individuals  inquired  further  as  to  what  the  results  were  or  what,  ilu; 
implications  to  them  might  be.  Her  feeling  was  that  if  they  did  not  ask 
her  dircedy  for  the  information,  she  would  not  share  it.  Sht:  com¬ 
mented  that  as  her  children  and  nieces  were  young  adults,  there  was 
no  urgency  to  share  this  information,  though  she  wa.s  counseled  that 
women  who  have  a  BRGA2  idterarion  may  face  increased  risks  IV^r 
breast  and  ovarian  cancer  even  in  their  twenties  and  tliirties.  Becau.se 
her  result  did  not  significantly  change  her  medical  management,  she 
thought  it  was  likely  that  it  would  not  significandy  impact  others.  Siie 
also  feared  that  if  relatives  did  get  testing,  they  would  associate  testing 
positive  with  a  “death  sentence.”  Although  she  was  aware  tliat  these 
relatives  have  a  50%  chance  of  not  having  the  alteration,  and  that 
learning  such  information  could  provide  a  substantial  amount  of  rein¬ 
surance  about  their  cancer  risks,  she  was  more  focused  on  the  possibil¬ 
ity  of  their  testing  positive.  Through  subsequent  discussions  witii  the 
counselor,  Deborah  revealed  that  at  times,  she  felt  .somewhat  guilty 
about  “withholding  information"  from  her  family.  One  .siratcgy  foi 
addressing  this  issue  was  to  itde  play  different  language  that  could  be 
used  to  disclose  the  information  and  to  imagine  the  relatives’  reaction 
along  with  her  response. 

It  has  been  over  a  year  since  Deborah  obtained  iicr  results,  and 
no  relatives  have  been  notified  of  this  information.  Deborah  believers 
that  with  time,  her  feelings  about  communicating  her  ie.suk  may 
change,  for  example,  as  her  children  get  older  or  as  they  ixin.sidei- 
having  children.  If  there  are  changes  in  Deborah’s  own  history  or  her 


38.  Set  Burke  et  al.,  tufra  note  1,  u  997. 
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family  history  of  cancer,  these  events  may  also  affect  her  feelings  about 
sharing  the  information. 

Analysis:  Individvals' beliefs  about  tke  impact  of  test  results  for 
themselves  may  affect  their  perception  of  how  or  whether  others  will 
utilize  the  information,  or  when  thp  should  be  notified  of  the  irifor- 
motion.  The  health  care  providers  informed  Deborah  about  who  is  at 
risk  and  offered  to  faeilitate  communication  with  these  relatives 
about  the  availability  of  genetic  counseling  unth  the  opium  of  testing, 
but  were  respetfful  of  her  wishes  not  to  share  the  informatum.  In 
order  for  individuals  to  feel  comfortable  pursuing  testing,  they  must 
know  that  researchers  and  clinicians  will  handle  the  information 
responsibly  and  respect  their  autonomy  and  decision  process. 


C.  Case  #3:  A  Family  Affair 

Margaret  is  a  sixty^five  year  old  married  Caucasian  woman  who 
tested  positive  for  a  BRCAl  alteration.  She  had  a  history  of  breasi 
cancer  at  age  foreyfive,  for  which  she  underwent  a  mastecuimy  ol  lici 
affected  breast  and  a  preventive  mastectomy  of  her  opposite  breast. 
Her  family  history  is  notable  for  two  sisters  with  early  onset  breast  can¬ 
cer.  one  of  whom  also  had  ovarian  cancer  and  was  getting  u  cauneni 
for  metastatic  ovarian  cancer  at  the  time.  Margaret  also  has  two  .si.sters 
and  two  brothers  who  have  never  had  cancer.  Their  mother  wa.s  diag¬ 
nosed  with  breast  cancer  at  age  fifty.  All  of  her  siblings  have  aduli 
children,  and  she  has  three  daughters.  Margaret  .stmghi  genetic  test¬ 
ing.  She  was  initially  interested  in  testing  to  learn  about  her  risk  for 
ovarian  cancer  and  also  to  gain  informadon  for  her  family.  Within  six 
months  of  learning  her  results,  Margaret  opted  to  have  hei  ovaiie.s 
removed-a  decision  influenced  by  her  sister’s  battle  again.st  ovarian 
cancer. 

It  was  clear  from  the  first  meeting  with  Margaret  that  .she  as¬ 
sumed  a  matriarchal  role  in  this  family  and  that  the  family  wa.s  very 
close.  They  were  also  united  in  family  crises,  such  as  the  recent,  deaib 
of  Margaret’s  husband  and  her  sister’s  illness.  Within  a  few  months, 
all  of  her  siblings  participated  in  a  group  pre-test  counseling  ses.sion 
(per  their  request),  along  with  Margaret,  and  openly  .shared  iheir 
hopes  and  concerns  regaiding  testing.  They  received  their  resuli.s  in¬ 
dividually,  and  all  reported  that  they  shared  their  re.sults,  regardless  of 
the  outcome,  with  their  children.  Some  of  those  children  later  opted 
for  testing.  Margaret’s  daughters  also  opted  for  group  counseling, 
and  all  received  testing.  Margaret  and  her  siblings  were  inicrcsiocl  in 
having  the  clinical  research  team  assist  them  in  contacting  m<ire  «li.s- 
tant  relatives,  such  as  great  aunts  and  uncles  and  ctjusins,  to  invite 
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them  to  participate  in  a  free  genetic  counseling  clinical  research  pro¬ 
gram.  Some  of  these  individuals  did  participate  and  were  aware  of 
Margaret’s  experiences,  and  looked  to  her  for  information  and  sup¬ 
port,  as  did  the  rest  of  the  family.  During  follow-up  calls,  family  mem¬ 
bers  often  shared  their  feelings  about  how  relatives  were  coping  with 
the  information.  Although  st*jecilve,  thw  information  allowed  the 
counselor  to  gain  insight  into  the  type  of  added  support  or  informa¬ 
tion  that  could  be  offered.  Margaret's  involvement  was  instrumenial 
in  helping  the  family  benefit  firem  genetic  couiwcling,  regardless  ol 
whether  or  not  they  chose  to  get  tested  or  what  their  result  was  if  (bey 
did  get  testing. 

Analysit:  In  families  that  an  close-knit,  open,  and  have  estab¬ 
lished  lines  of  emimnieaHon,  the  transmission  of  information 
about  genetic  test  results  maj  flow  with  relative  ease.  Individuals  in 
these  families  often  retf  on  each  other  for  information,  support,  and 
advice  about  medical  decisiorHnedting,  Furthermore,  the  individual 
who  initiates  testing  in  suck  hifftly  motivated  families  may  be  central 
in  these  activities.  These  important  roles  are  often  beyond  the  scope  of 
what  the  counselor  is  able  to  provide.  However,  because  there  is  con¬ 
cern  that  family  members  may  feel  somewhat  pressured  into  getting 
genetic  testing  and  making  oertain  subsequent  decisions,  it  is  incum¬ 
bent  upon  the  eounsdor  to  ensure  that  individuals  are  aware  of  the 
full  spectrum  of  benefits,  timitatiens,  and  risks  of  Usting  before  they 
decide  wheOur  to  get  tested.  The  counselor  should  also  he  availaljlc  to 
help  them  assimilaU  and  cape  with  the  information. 

VI.  SUMMAKV  AND  ImPUCI^TIONS 

The  quantitative  and  qualitative  (case  studies)  data  presented  in 
this  paper  have  implications,  not  only  in  the  health  care  context,  but 
also  in  the  legal  arena.  The  results  of  both  a  family-based  and  clinic- 
based  approach  to  genetic  counseling  indicate  that  the  va.si  majority 
of  genedc  counseling  participuts  opted  to  disclose  their  test  results  to 
immediate  adult  f^Uy  members.  Consistent  with  previous  re¬ 
search,”  most  of  these  individuals  elected  to  share  the  information 
themselves,  radier  than  have  the  information  disclosed  by  counselors 
or  other  health  care  providers.  Complex  psychological  an<l  incdieal 
issues  influenced  the  decision  to  disclose,  as  well  as  the  timing  and 
mode  of  disclosure.  CHnicians  and  researchers  should  be  sensitive 
also  to  cultural  influences  involved  in  decisions  about  family 
disclosure. 


S9.  Set  Sorenien  et  at.,  supm  note  IS,  at  til. 
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Thus,  the  ability  to  control  the  process  of  disclosure  is  of  ureat 
importance  to  genetic  counseling  participants.  Thi.s  raises  a  variety  ol 
concerns  about  the  disclosure  of  genetic  information  by  other 
sources,  such  as  healthcare  providers,  insurance  companies,  or  gov¬ 
ernment  institutions.  From  a  legal  standpoint,  the  obligations  and  au¬ 
thority  of  other  sources  in  diKlosure  of  genetic  information  is  liir 
from  clear.  For  example,  two  recent  legal  cases  have  rcndcncd  differ¬ 
ing  opinions  about  a  physician’s  responsibility  to  inform  relatives 
about  their  risk  of  developing  a  genetic  disease.  The  first  of  ihcrsc, 
Pate  V.  ThteOul,^  concluded  that  the  physician  had  a  duly  to  warn  ilic 
patient  about  the  genetic  nature  of  the  disease  and  iliat  the  patient 
could  then  be  expected  to  warn  their  family  members.'”  It  w;ls  also 
stated  that  disclosure  laws  would  prohibit  the  physician  from  warning 
other  family  members.^*  The  second  case.  Safer  v.  PaeV^  reached  a 
differing  conclusion.  In  this  case,  it  was  decided  that  the  physician 
did  have  a  duty  to  inform  the  family  of  their  risk  of  developing  a  gtr- 
nclic  disease.^  The  second  case  is  obviously  at  odtLs  with  both  the 
physician’s  duty  to  protect  patient  confidentiality  and  with  the  explicit 
desires  of  patients  to  control  the  diffusion  of  their  personal  genetic 
information.  While  this  apparent  conflict  is  far  from  settled,  a  reertnu 
analysis  suggests  that  health  care  providers  have  a  rcspon-sibility  to  at 
least  inform  patients  about  the  implications  of  their  test  rc.siilt.s  lo  rela¬ 
tives  and  to  encourage  (but  not  advise)  patients  to  share  this  informa¬ 
tion.^®  In  addition,  the  American  Society  of  Human  Geneiic-s  recently 
published  a  sutement  maintaining  that  “genetic  information  should 
be  considered  as  medical  infonnation’’  and  further  outlining  the  “ex¬ 
ceptional"  circumstances  under  t^ch  a  health  care  provider  should 
have  a  discretionary  right  to  disclose  genetic  information  to  at-risk 
family  members.'"  It  is  not  clear  from  this  statement  whether  di.sdo- 


40.  661  So.2(i  278  (Fla.  1995). 

41.  5W  Ki.  at  282. 

42.  SetitL 

4S,  677  A.2d  1188  (NJ.  Super  Cl  App»  Div,  1996),  cert  denied,  083  A-2tl  11  OH  (N.f, 
199G). 

44.  id.  at  1192. 

45.  St0  Benjamin  S.  WUfond  ct  al.,  Canar  Gtmtit  Susceptibility  Testing:  Ethical  ami  Pufuy 
fmplieatiims  for  Futun  Researdt  and  Omkai  Practice,  10  J.L  Mkd.  &:  Etihcs*  (lorthcoming 
1998). 

46.  The  American  Society  of  Human  Genetici  Social  Imucs  Subconimitice  on  Furnil- 
iai  Dlsclojure.  ASHO  Staterneni:  Prvfeaiamal  DUehsure  cf  Fnmilini  Cienetic  Jnformatian  02  Am.  J. 
Hum.  Genetics  474,  474  (1998)  (diicuHing  that  a  provider  may  be  pemwtlcd  lo 
genede  Information  ^riiere  actemptf  to  encourage  disclosure  on  die  pari  of  ilu-  piuit  iu 
have  failed;  where  the  harm  if  highly  likely  to  occur  and  is  serious  and  foreseeable;  where 
the  at-risk  relatjve(f)  is  identifiable;  and  vthen  either  the  diseuc  Is  prcvcmaldc/ircaiahlc 
or  medically  accept^  standards  indicate  that  early  moniioring  will  reduce  ihe  grnrrir  risk*' 
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sure  of  BRCAl/2  test  results  wotild  fall  under  this  purview.  '’  How¬ 
ever,  even  with  these  considerations,  the  possibility  that  govcrnmcni 
institutions  or  insurance  companies  could  order  and  dLsclostr  .such  in¬ 
formation  poses  even  greater  threats  to  patient  confidentiality  and 
well-being. 

The  data  presented  herein  also  show  that  females  are  significantly 
more  likely  to  disclose  genetic  information  to  their  relatives,  c.spcc;ially 
when  test  results  are  positive  and  when  the  relatives  are  minor  chil¬ 
dren.  A  particular  concern  is  that  such  patterns  of  disclosure  may 
place  females  at  greater  risk  in  the  context  of  family  law  disputes.  ''' 
For  example,  it  is  conceivable  that  Information  about  a  positive  muta¬ 
tion  status  and  elevated  cancer  risk  could  be  used  against  female  mu¬ 
tation  carrien  in  custody  disputes  or  adoption  proceedings,'"*  This 
possibility  undencores  the  importance  of  informing  counseling  par¬ 
ticipants  about  a  myriad  of  potential  risks  associated  with  family  di.sclo- 
sure  beyond  the  medical  and  ps3whosocial  risks  that  are  typically 
addressed. 

Although  preliminary,  other  findings  from  our  re.search  .sugge.si 
that  both  disclosure  and  nondisclosure  of  positive  te.st  re.sulis  to  rela¬ 
tives  may  result  in  increased  psychological  distress  for  the  discloscr, 
and  possibly  for  the  relatives  with  whom  this  information  is  shared, 
although  data  on  the  lauer  arc  not  available.  Thus,  in  addition  to 
informing  and  counseling  padents  about  the  medical  and  legal  risks 
noted  above,  providers  may  have  an  obligation  to  review  the  poten¬ 
tially  adverse  psychological  effects  of  family  disclosure.  It  i.s  arguable 
that  such  information  should  be  considered  an  essential  component 
of  the  informed  consent  process  which  takes  place  prior  to  the  provi¬ 
sion  of  a  blood  sample  for  genetic  testing  and  which  is  reinforced 
when  results  are  disclosed. 

In  the  coming  years,  as  genes  for  several  common  multiple  adult- 
onset  conditions  are  identified,  many  more  individuals  will  have  the 
opportunity  to  learn  what  their  Aiture  may  hold,  and  will  then  have  to 
address  the  inevitable  fiunilial  implications  of  this  knowledge.  Given 
the  complexities  of  the  medical  decision  making  and  pychological 
adjustment  associated  with  genetic  testing,  it  is  hoped  that  an  under- 


or  where  ”[t]he  harm  (hat  may  result  from  fUlure  to  disclose  should  outweigh  the  liann 
that  may  result  from  cUaclosune")* 

47.  Sm  id,  at  47445. 

46.  Telephone  Intendew  with  Karen  H.  Rochenberg,  Magorie  Cook  Profewor  ol*  I. aw 
and  Director,  Law  and  Health  Cm  Program*  University  of  Maryland  School  of  Law  (Jariii- 
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standing  of  ihe  unique  determinants  and  consequences  of  disclosure 
to  family  members  can  help  clinicians  provide  better  counseling  to 
these  individuals  and  encourage  legislators  to  enact  and  enforce 
protections  for  patient  auton^y  and  conHdentiality.  This  .strategy 
will  help  ensure  diic  intSvidutll  rAo  decide  to  pursue  genetic  te.sting, 
even  in  the  context  of  its  uncfirtaindes,  can  obtain  maximum  bcncFil 
while  the  potential  for  harm  Is  minimized. 


BRCA 1  Sequence  Analysis  in  Women 
at  High  Risk  for  Susceptibility  Mutations 

Risk  Factor  Analysis  and  Implications  for  Genetic  Testing 
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Context.— A  mutation  in  the  BRCA  1  gene  may  confer  substantial  risk  tor  breast 
and/or  ovarian  cancer.  However,  knowledge  regarding  all  possible  mutations  and 
the  relationship  between  risk  factors  and  mutations  is  incomplete. 

Objectives.— To  identify  BRCA1  mutations  and  to  determine  factors  that  best 
predict  presence  of  a  deleterious  BRCA1  mutation  in  patients  with  breast  arx^or 
ovarian  cancer. 

Design.—  A  complete  sequence  analysis  of  the  BRCA  1  coding  sequence  and 
flanWng  intronic  regions  was  performed  in  798  women  in  a  collaborative  effort  to- 
yohring  institutions  from  the  United  States,  Italy,  Germany,  Rnland,  and  Switzer¬ 
land. 

Partfciparits.— Institutions  selected  798  persons  representing  families  (1  person 
for  each  family)  thought  to  be  at  elevated  a  priori  risk  of  BRCA  1  mutation  due  to  po¬ 
tential  risk  factprs,  such  as  multiple  cases  of  breast  cancer,  early  age  of  breast 
cancer  diagnosis,  and  cases  of  ovarian  cancer.  No  participant  was  from  a  famly 
in  which  genetic  markers  showed  linkage  to  the  BRCA1  locus. 

Major  Outcome  Measures.— Sequence  variants  detected  in  this  sample  are 
presented  along  with  analyses  designed  to  determine  predictive  characteristics  of 
those  testing  positive  for  BRCA1  mutations. 

women  (12.8%),  clearly  deleterious  mutations  were  detected. 
Fifty  new  genetic  alterations  were  found  including  24  deleterious  mutations,  24 
variants  of  unk;x)wn  significance,  and  2  rare  polymorphisms.  In  a  subset  of  71 
Ashkenazi  Jewish  women,  only  2  distinct  deleterious  mutations  were  found: 
185delAG  in  17  cases  and  5382insC  in  7  cases.  A  bias  in  prior  reports  for  mute- 
tons  in  exon  1 1  was  revealed.  Characteristics  of  a  patienf  s  specific  diagnosis  (urt- 
lateral  or  bilateral  breast  cancer,  with  or  without  ovarian  cancer),  eariy  age  at  diag¬ 
nosis,  Ashkenazi  Jewish  ethnicity,  and  family  history  of  cancer  were  positively 
assodated  with  the  p^abilrty  of  her  carrying  a  deleterious  BRCA1  mutation. 

Conclusions. — Using  logistic  regression  analysis,  we  provide  a  method  Ibr 
evaluating  the  probability  of  a  woman’s  carrying  a  deleterious  BRCA1  mutation  for 
a  wide  range  of  cases,  which  can  be  an  important  tool  for  clinicians  as  they  incor¬ 
porate  genetic  susceptibility  testing  into  their  medical  practice. 

JAMA  1997;27a-1242.1250 


IN  THE  United  States,  a  woman^s  life¬ 
time  risk  of  breast  cancer  is  10%  by  the 
age  of  70  years^  with  more  than  180  000 
new  cases  of  invasive  breast  cancer  be¬ 
ing  diagnosed  and  more  than  43000 
women  dying  from  this  disease  annu¬ 
ally.^  Breast  cancer  etiology  is  multifac¬ 
torial,  involving  environmental  factors, 
hormones,  genetic  susceptibility,  and  ge¬ 
netic  changes  during  progression.  The 
role  of  genetic  susceptibility  in  breast 
cancer  has  been  intensely  investigated; 
5%  to  10%  of  female  breast  cancer  is  due 
to  inheritance  of  an  altered,  or  mutated, 
copy  of  1  of  2  genes  known  as  BRCAl 
and  BRCA2} 

For  editorial  comment  see  p  1284. 

^  Women  who  inherit  a  mutated  copy  of 
either  gene  have  an  elevated  lifetime 
risk  of  breast  cancer,  up  to  87%  by  the 
age  of  70  years^  vs  a  population  risk  of 
10%.  These  inherited  mutations  put 
women  at  greater  risk  for  premenopaus¬ 
al  breast  cancer,  with  a  59%  chance  of 
breast  cancer  before  the  age  of  50  years, 
often  before  the  age  of  40  years.^  BR  CAl 
is  associated  with  a  44%  risk  of  ovarian 
cancer  by  the  age  of  70  years.®  Some 

A  complete  list  of  authors’  affilratlofis  and  finan¬ 
cial  disclosures  appears  at  the  end  of  this  article. 
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3ii<l  mutations  msy  con* 

fer  lower  risks  for  both  cancers/  Inher¬ 
ited  alterations  in  BRCA2  are  associ- 
,  ated  with  increased  risk  of  ovarian  car¬ 
cinoma,  although  less  than  that  with 
alterations  in  BRCAl.  About  10%  of 
ovarian  cancers  are  attributable  to  in¬ 
herited  mutations  in  cancer  susceptibil¬ 
ity  genes, 2  mainly  BRCAl  and  BRCM, 
A  mutated  copy  of  either  gene  may  be 
inherited  from  the  father  or  mother.  Men 
may  not  only  be  carriers,  but  may  be  at 
risk  for  cancer.  In  families  segregating 
mutant  alleles  otBRCA2,  male  breast 
cancer  occurs  at  about  11%  of  the  fre¬ 
quency  of  female  breast  cancer.^-®  If  age- 
specific  incidence  for  males  is  similar 
to  that  for  females,  this  translates  to  a 
risk  of  about  9%  by  the  age  of  70  years. 
BRCAl  carriers  may  be  at  increased  co¬ 
lon  cancer  risk  and  male  carriers  have 
increased  prostate  cancer  risk, ^  although 
total  lifetime  cancer  risk  for  men  is  far 
less  than  that  for  women  with  these  mu¬ 
tations.  Some  ethnic  groups  are  at  high 
risk^;  it  is  estimated  that  more  than  2% 
of  the  3  million  US  Jewish  women  of 
i^hkenazi  descent  carry  specific  delete¬ 
rious  BRCAl  or  BRCA2  mutations.®*^ 

In  collaboration  with  institutions  in 
the  United  SUtes,  Italy,  Germany,  Fin¬ 
land,  and  Switzerland,  Myriad  Genetic 
Laboratories,  Inc,  has  analyzed  BRCAl 
codmg  sequence  and  flanking  intronic 
regions  m  798  women.  Data  on  age  at 
c^cer  diagnosis,  ethnicity,  and  cancer 
l^tory  of  first-  and  second-degree  rela¬ 
tives  were  provided  by  each  institution. 
Results  of  genetic  testing  are  presented 
along  with  analyses  designed  to  deter¬ 
mine  predictive  characteristics  of  those 
testing  positive  for  deleterious  BRCAl 
mutations, 

METHODS 

Sample  Ascertainment 

A  sample  of 798  unrelated  individuals 
from  20  institutions  was  selected  from 
famihes  thought  to  be  at  elevated  a  priori 
risk  of  BRCAl  mutations.  Most  families 
were  identified  by  the  institution  be¬ 
cause  of  multiple  cases  of  breast  cancer, 
early  age  of  breast  cancer  diagnosis,  and 
cases  of  ovarian  cancer,  conditions  known 
to  be  ^sociated  with  germline  BRCAl 
mutations.  Some  families  extended  to  sec- 
ond^egree  relatives.  Blood  samples  from 
US  institutions  were  collected  from  sub¬ 
jects  in  research  studies  on  breast  can¬ 
cer  genetics.  Each  person  read  and  signed 
informed  consent  documents  approved  by 
the  local  institutional  review  board.  All 
samples  from  other  institutions  were  col¬ 
lected  according  to  guidelines  concern¬ 
ing  research  imposed  by  equivalent  au¬ 
thorities.  The  study  sample  was  limited 
to  1  person  representing  the  family,  and 


no  families  known  to  be  linked  by  ge¬ 
netic  markers  to  BRCAl  were  included. 
As  2  common  deleterious  BRCAl  muta¬ 
tions,  185delAG  and  5382insC,  are  re¬ 
ported  as  more  common  in  Ashkenazi 
populations,®  Ashkenazi  descent  status 
was  established  when  possible. 

This  heterogeneous  sample  repre¬ 
sents  the  diversity  in  patients  who  pre¬ 
sent  at  high-risk  clinics  vs  a  controlled 
sampling  done  for  family  or  population 
studies.  Thus,  we  selected  methods  of 
analysis  that  do  not  require  subgroup 
sample  frequencies  to  reflect  population 
frequencies.  We  can  assess,  for  example, 
the  probability  that  a  woman  with  breast 
and  ovarian  cancer  diagnosed  at  the  age 
of  55  years  has  a  deleterious  mu¬ 

tation  but  cannot  estimate  the  frequency 
of  such  women  in  the  general  population. 

BRCA1  Sequence  Analysis 

Thirty-five  amplicons  have  been  devel¬ 
oped  for  BRCAl  sequencing.  BRCAl 
exon  11  is  covered  by  13  overlapping  am¬ 
plicons;  remaining  amplicons  are  1  exon 
each.  One  additional  polymerase  chain  re¬ 
action  (PCR)  is  completed  as  a  control  for 
PCR  product  contamination.  PCR  ampli¬ 
fication  and  dye-primer  sequencing  of 
both  strands  were  done  as  previously  de¬ 
scribed.^®  PCR  primers  for  amplicons 
were  designed  to  be  amplified  under  the 
same  conditions  and  were  positioned  so 
bases  around  splice  sites  for  an  exon  could 
be  sequenced  to  detect  splice  site  muta¬ 
tions.  All  primers  in  introns  were  chosen 
to  avoid  common  ALU  or  other  repeats 
and  always  result  in  specific  products. 
Primers  were  carefully  placed  so  as  not 
to  cover  common  polymorphisms  that 
might  interfere  with  equal  amplification 
of  the  2  chromosomes. 

To  understand  common  polymor¬ 
phisms  in  primer  regions,  we  sequenced 
regions  under  our  primers  in  32  individu¬ 
als.  Samples  from  8  persons  each  of  self- 
reported  northern  European,  Hispanic, 
Asian,  and  African-American  descent 
were  sequenced  in  intronic  regions  adja¬ 
cent  to  each  exon  and  in  regions  where 
primers  were  placed  in  the  large  exon  (1 1) 
of  the  gene.  The  importance  of  this  was 
evidenced  by  a  BRCAl  polymorphism, 

T riGTAT(C/r)ATTCTAA,  common  in 
the  Ashkenazi  J ewish  group  in  the  intron 
preceding  exon  2.  It  is  in  linkage  disequi¬ 
librium  with  185delAG  and  interfered 
with  a  primer  used  in  PCR  amplification 
in  early  stages  of  test  development.  Sub¬ 
sequently,  no  primers  were  used  that  cov¬ 
ert  an  observed  polymorphism. 

Other  factors  must  be  considered  re- 
gardingprimerpositioning.  Genomic  du¬ 
plication  of  the  promoter  region  and 
exon  requires  primers  that  will  se¬ 
lectively  amplify  BRCAl  and  not  the  du¬ 
plicated  region.  Both  forward  and  re¬ 


verse  exon  2  primers  cover  sequences 
that  have  2  differences  between  the  du¬ 
plicated  region  and  BRCAl  introns  and 
selectively  amplify  the  BRCAl  e.xon.  In 
the  intron  preceding  the  44  bases  of 
BRCAl  exon  9,  there  is  a  size  poKmor- 
phism  caused  by  deletion  or  insertion  of 
a  base^in  a  mononucleotide  T-repeat  lo¬ 
cated  57  bases  upstream  of  the  exon.  Se¬ 
quencing  from  this  direction  in  those  het¬ 
erozygous  for  this  polymorphism  yields 
an  indecipherable  combination  of  se¬ 
quences  of  both  chromosomes.  Moving 
the  primer  beyond  this  polymorphism 
would  place  it  too  close  to  the  exon  to 
accurately  determine  the  sequence  of 
splice  sites  and  the  entire  exon.  Fortu¬ 
nately,  the  sequence  is  always  readable 
from  the  reverse  strand.  The  sequence 
of  BRCAl  exon  4  is  only  readable  from 
the  reverse  strand  because  a  region  of 
po^y(A)  in  the  intron  immediately  pre¬ 
ceding  the  exon  on  the  forward  strand 
causes  stuttering  during  PCR. 

Sensitivity  of  the  sequence  analysis 
w^  at  least  98%  in  validation  studies 
using  blinded  analysis  of  known  positive 
controls,  but  sequence  analysis  of  the 
BRCAl  codingregionscannotdetectde- 
letion  of  complete  exons  or  genes,  or  er¬ 
rors  in  RNA  transcript  processing  un¬ 
related  to  DNA  exon  sequence.  The  pro¬ 
portion  of  clinically  important  BRCAl 
and  BRCA2  defects  attributable  to  such 
abnormalities  is  unknown  but  estimated 
to  be  between  5%  and  15%.^® 

Modeling  of  Risk  Factors 

We  examined  the  relationship  be¬ 
tween  information  avaOable  on  pro¬ 
bands  and  their  families  and  the  pres¬ 
ence  of  a  deleterious  BRCAl  mutation 
by  means  of  logistic  regression.  This 
method  models  the  logarithm  of  the  odds 
of  carrying  a  deleterious  BRCAl  muta¬ 
tion  as  a  linear  function  of  covariates.  If 
p  is  the  probability  of  carrying  a  delete¬ 
rious  BRCAl  mutation,  then  we  fit  log 
(p/1  -  p)=  a  +  piFi+  p2F2+  . . .  +  PkFk, 
where  Fi, . . .  F^  are  the  factors  being 
considered. 

We  considered  the  following  factors 
as  those  most  likely  to  be  available  to  a 
physician  assessing  patient  risk  of  car¬ 
rying  a  mutation: 

•  Patient  disease  status,  using  5  clas¬ 
sifications:  unilateral  breast  cancer,  no 
ovarian  cancer,  bilateral  breast  cancer, 
no  ovman  cancer;  unilateral  breast  can¬ 
cer  with  ovarian  cancer;  bilateral  breast 
cancer  with  ovarian  cancer;  and  ovarian 
cancer,  no  breast  cancer.  We  restricted 
analysis  to  probands  in  one  of  these  cat¬ 
egories;  we  did  not  include  the  11  unaf¬ 
fected  probands  (see  “Results”)  in  the 
data  used  for  model  fitting  due  to  the 
small  number  and  because  they  are  not  a 
random  unaffected  population  subset. 
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Table  1.— Delefenous  BHCA1  Mutations* 


Mutation 

Name 


Exon 


Position 

IncDNAt 


Base  Change 
If  Substitution 


In  BiC  as 
of  12/3l/96t 


No. 

Detected 


No.  W»i 
Haplotypef 

I - - - 1 

M  1-2  2-2 


187delAG|| 


187 


IVS4-1G->T 


Yes 


G~*T 


No 


27 


17 


Q60X 

C61G 


297 

300 


C-»T 

T-+G 


No 


Yes 


C64Y 

IVS5+1G-.T 


310 


G— »A 


Yes 


G-^T 


No 


|VS5-11T4G 

IVS6-2delA 


T-»G 


Yes 


No 


E143X 

IVS8+2T->A 


546 


G-^T 

T->A 


No 


No 


795derr 

917denT 


11 

11 


795 

917 


No 


W321X 


Yes 


1081 


G— >A 


No 


1240deIC 


1240 


W372X 


Yes 


1235 


G->A 


No 


1294del40 


1294 


K467X 


Yes 


1518 


A->T 


No 


1675delA 

Q563X 


11 

11 


1675 

1806 


Yes 


C-^T 


Yes 


1942del4 


1942 


2080deIA 


Yes 


2080 


Yes 


K679X 

2594deIC 


11 

11 


2154 

2594 


A->T 


No 


Yes 


2804delAA 

2925deM 


11 

11 


2804 


Yes 


2925 


No 


2954InsT 

E1060X 


11 

11 


2954 


No 


3297 


G-^T 


No 


3600del11 

3604delA 


11 

11 


3600 


Yes 


3604 


Yes 


3731delA 

E1250X 


11 

11 


3731 

3867 


Yes 


G->T 


Yes 


3875del4 

4154delA 


11 

11 


3875 


Yes 


4154 


Yes 


4184de}4 _ v\ 

IVS11-2A^G 


4184 


Yes 


A^G 


Q1395X 

Q1408X 


No 


12 

13 


4302 


C-^T 


No 


4341 


R1443X  13 

IVS14-2A^G 


C->T 


No 


4446 


C->T 


Yes 


Y1563X 

5085deI19 


A->G 


No 


16 

16 


4808 


C-^G 


Yes 


E1694X 

W1718X 


18 

19 


5085 

5199 


No 


G-fT 


No 


5273 


5296de{4 

R1751X 


G-*A 


No 


19 

20 


5296 

5370 


No 


5385insC|| _ 20 

ivS20-1G-^A  TT 


No 


5385 


Yes 


17 


14 


R1835X 


24 


5622 


G-»A 

C-*T 


No 


1 


Yes 


wiidSJSJf  geneticvariantsarenamedaccoidll^^ 

number-mutated  amino  acid.  Nonsense:  wikj-type  arrtno  aeid-c^  n!^« 
insertid®/mi«  nucleotide  number  of  last  base  before  inserfon-ins-nucteotides 

r  ?'  o'  nucleotides  is  noted.  Detetions  in  coding  region:  nucleotide  nuii*«rS^ 

^e^  nudeotidedel-nucleolides  deleted:  if  more  than  2.  only  number  of  Sjc^lWes 

'y®-'"'™"  »'0"  location  of  S 

substiJon 

fNi^Mtlde  numbering  starts  at  the  first  transcribed  base  according  to  GenBank  entry  U14680 

Inb^ur^TsearSSer/Si?'®  =*'  *«*nhg,i.n.h.g»f 

§Haplotype  assignment  as  described  In  Table  4. 

a^.5385lnsC,  are  commonly  referred  to  as  185delAG  and  5382insC  in  otfier 
S^i^n  inlhil^tiTe.'  commonly  used  names  but  are  named  according 


However,  some  had  novel  BRCAl  mu¬ 
tations  that  were  reported. 

•  Patient  age  at  first  diagnosis  of 
breast  or  ovarian  cancer. 


•  Patient  ethnicity  with  respect  to 
Ashkenazi  descent. 

•  Number  of  relatives  affected  with 
breast  cancer,  but  not  ovarian  cancer. 


•  Number  of  relatives  affected  with 
ovarian  cancer,  but  not  breast  cancer. 

•  Number  of  relatives  affected  \^th 
both  breast  and  ovarian  cancer.  No  dis¬ 
tinction  was  made  between  first-degree 
relatives  and  other  degrees  of  related¬ 
ness. 

We  had  complete  information  on  the 
above  factors  for  621  persons,  ranging  in 
age  from  18  to  78  years.  Of  these,  81  had 
deleterious  BRCAl  mutations,  512  did 
not,  and  28  had  mutations  of  uncertain 
sigmficance.  The  593  clearly  classified  in¬ 
dividuals  were  used  for  logistic  regres¬ 
sion  analysis. 

We  fitted  factors  sequentially,  adding 
the  factor  that  most  reduced  the  scaled 
deviance  at  each  step.  Overall  mean  and 
main  effects  were  fitted  first,  then  all 
pairwise  interactions  other  than  those 
between  mutually  exclusive  disease  sta¬ 
tus  categories.  Factors  were  fitted  until 
reduction  in  scaled  deviance  was  insig¬ 
nificant  at  the  5%  level.  We  then  re¬ 
moved  factors  that  were  not  discernible 
frorn  zero  with  a  5%  test  of  hypothesis, 
leaving  a  model  containing  all  main  ef¬ 
fects  and  an  interaction  term  for  a  pro¬ 
band  diagnosis  of  unilateral  breast  can¬ 
cer  with  ovarian  cancer,  with  a  family 
history  of  ovarian  cancer.  This  term  was 
a  negative  factor,  reducing  risk  when 
both  main  effects  were  present;  how¬ 
ever,  because  there  were  few  probands 
with  more  than  1  relative  with  ovarian 
cancer  in  our  data  set,  this  was  an  over¬ 
correction  and  was  removed  from  the 
model.  This  analysis  was  performed  us¬ 
ing  the  GLIM  function  of  the  S-pIus  sta¬ 
tistical  package  (Math  Soft,  Data  Analy¬ 
sis  Products  Division,  Seattle,  Wash). 

RESULTS 

Of  the  798  study  subjects,  554  had  uni¬ 
lateral  breast  cancer,  84  had  bilateral 
breast  cancer,  30  had  unilateral  breast 
cancer  and  had  ovarian  cancer,  11  had  bi¬ 
lateral  breast  cancer  and  had  ovarian  can¬ 
cer,  40  had  ovarian  cancer  and  no  breast 
cancer,  and  11  did  not  have  cancer  but 
represented  families  with  breast-ovarian 
cancer  history  (no  affected  person  from 
these  families  was  available  for  testing). 
There  was  incomplete  information  on 
cancer  diagnosis  for  the  remaining  68. 

Sequence  Variants  Detected 

Deleterious  mutations  were  detected 
in  102  women  (12.8%);  50  new  genetic  al¬ 
terations  were  found  comprising  24 
deleterious  mutations,  24  variants  of 
uncertmn  significance,  and  2  rare  poly¬ 
morphisms.  In  the  71  Ashkenazi  Jewish 
women  in  this  sample,  only  2  distinct 
deleterious  mutations  were  identified: 
185deiAG  in  17  cases  and  5382insC  in  7 
c^es.  Tables  1  through  3  list  the  muta¬ 
tions  and  neutral  polymorphisms  and  pro- 
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Table  2.— flare  BRCAI  Polymorphisms* 


Mutation 

Name 

Exon 

Position 

In  cDNAt 

Base  Change 

If  Substitution 

In  BIC  as 
of  12/31/96* 

No. 

Detected 

No.  With 
Haplotype§ 

M 

1-2 

1 

?-? 

K38K 

3 

233 

G->A 

Yes 

1 

1 

0 

n 

T327T 

11 

1100 

A-»G 

Yes 

2 

0 

0 

0 

A622A 

11 

1985 

G— ♦A 

Yes 

1 

1 

0 

0 

R841W 

t1 

2640 

C-*T 

Yes 

1 

1 

0 

0 

G911G 

11 

2852 

A->G 

Yes 

2 

0 

0 

0 

P938P 

11 

2933 

A->G 

Yes 

1 

0 

0 

0 

P1238L 

11 

3832 

C^T 

No 

1 

0 

0 

1 

R1443G 

13 

4446 

C-»G 

Yes 

1 

1 

0 

0 

S1512I 

15 

4654 

G-^T 

Yes 

6 

2 

3 

0 

01 6040 

16 

4931 

A— ♦G 

Yes 

1 

1 

0 

0 

M1652I 

16 

5075 

G— >A 

Yes 

20 

0 

13 

6 

IVS8-17G-^T 

G-+T 

No 

1 

0 

1 

0 

IVSl2+31delGT 

deIGT 

Yes 

1 

0 

1 

0 

(see  footnote  to  Table  1).  Ellipies  indicate  date  no7a»licaWe  ''  ® 

ttolMtide  numberit^  starts  at  the  first  transcribed  base  according  to  GenBank  entry  U14680 
$Th«  Breast  Cancer  Information  Core  Database  (BICl  can  be  reariiori  nn  7^'  u  •  ... 

(ntramural_research/Lab_transf8r/Bic.  ^  Internet  at  www.nhgn.nih.gov/ 

§Haplotype  assignment  as  described  In  Table  4. 


Table  3.—BRCA1  Variants  of  Uncertain  Significance* 


Mutation 

Name 

Ls;v 


Exon 


Position 
fn  cDNAf 


Base  Change 
If  Substitution 


378 


T^G 


In  BIC  as 
of  12/31/96t 


No. 

Detected 


No 


No.  With 
Haplotype§ 

I - 1 

1-1  1-2  2-2 


Yt79C 

V1911 


655 

690 


A-.*G 


No 


9 

10 


G—>A 


No 


L204F 


V271L 


F486L 

R504H 

N550H 


731 


G-+C 


No 


930 


G->C 


No 


1575 


T->C 

G->A 


No 


11 

11 


1630 

1767 


No 


A->C 


No 


L668F 


P727U 


K820E 

R866C 


11 

11 


2121 


C-^T 


No 


2299 


C-^T 


No 


2577 

2715 


A-»G 

C->T 


Yes 


M1008I 

fl1028H 


11 

11 


No 


3143 

3202 


G->A 

G-^A 


No 


A1142P 


T1196K 

R1347G 

H1421Y 


No 


3543 


G— »C 


No 


3706 


C->A 


No 


11 

13 


4158 

4380 


A-4G 

C->T 


Yes 


R1495M 

V1534M 

M1628T 


14 

15 

16 


No 


4603 


G-+T 


No 


0 


4719 

5002 


G->A 


No 


T*^C 


Yes 


V1653M 


IVS18+6T^ 


G1738E 

D1739G 


V1804D 

P1806A 


16 


20 

20 


23 

23 


5076 


G“4A 


No 


No 


5332 


G-^A 


No 


5335 

5530, 


A-+G 


No 


T->A 


No 


5535 


C^A 


No 


not variants  are  named  according  to  convention'*  (see  first  footnote  to  Table  1).  Blipses  indicate  data 
tNudeotide  numbering  starts  at  the  first  transcribed  base  accordino  to  GenBank  enhv  iiiafisn 

$The  Breast  Cancer  Information  Core  Database  (BIC)  can^Te^h^«n^l.«‘^  •  •. 

lnlramural_researctVUab_lransfer/Blc.  O"  'n'emet  at  wiew.nhgn.mh.gov/ 

§Haplotype  assignment  as  described  in  Table  4. 


vide  number  of  occurrences,  mutation  lo¬ 
cation,  and  whether  the  mutation  had 
been  reported  prior  to  this  study. 

Haplotypes 

Association  of  alleles  at  neighboring 
loci,  known  as  a  haplotype,  can  allow  un¬ 
derstanding  of  the  evolutionary  develop¬ 
ment  of  variants.  We  have  defined  com¬ 
mon  haplotypes  seen  in  the  probands 
using  12  polymorphic  sites;  exon  4  C->T 
at  49,  IVS8-57msT,  Q653N,  D693N 
S694S,  L771L,  P871L,  E1038G,  S1040N' 
K1183R,  S1436S,  and  S1613G.  Haplo' 
types  of  the  12  loci  seen  in  this  sample  are 
shown  in  Table  4.  These  were  not  used  as 
a  prognostic  variable  because  they  are  not 
readily  available  for  patient  evaluation 
purposes.  The  first  and  most  common  hap¬ 
lotype,  seen  in  58%  of  the  samples,  is  the 
consensus  sequence  at  these  12  sites;  the 
second  most  common,  25%,  is  a  combina¬ 
tion  of  variants  at  8  of  the  sites.  Haplotype 
3  is  related  to  haplotypes  1  and  2  by  a  re¬ 
combination  event  between  exons  11  and 
13.  Haplotypes  4  through  10  occur  at  low 
frequency  and  would  require  more  than  1 
recombination  event  to  be  related  to  the  2 
common  haplotypes. 

These  data  suggest  that  haplotypes  1 
and  2  represent  common  chromosomes 
on  which  mutations  and  other  varia¬ 
tions  occur.  Considering  only  homozy¬ 
gous  individuals,  aU  but  one  of  the  del¬ 
eterious  variants  occur  either  in  those 
homozygous  for  haplotype  1  or  haplo- 
type  2,  but  not  in  both.  The  exception  was 
l^delAG,  which  was  present  in  indi¬ 
viduals  homozygous  for  both  of  the  most 
frequent  haplotypes.  In  Ashkenazi 
subjects,  185delAG  was  confined  to 
haplotype  2.  However,  2  of  the  5  non- 
Ashkenazi  subjects  with  185delAG  were 
haplotype  1  homozygotes;  none  were  hap¬ 
lotype  2  homozygotes.  This  mutation  has 
either  emerged  independently  in  the  non- 
-^hkenazi  population^®  or  recombina¬ 
tion  has  occurred  between  the  mutation 
site  in  exon  2  and  the  polymorphic  mark¬ 
ers  used  for  haplotype  analysis  that  oc¬ 
cur  in  exons  8  to  16.  To  distinguish  be¬ 
tween  these  2  possible  scenarios,  we 
analyzed  an  additional  polymorphic 
marker,  a  T-to-C  substitution  117  bases 
upstream  of  the  exon  2  boundary.  This 
substitution  was  found  in  all  haplotype  2 
chromosomes  and  no  haplotype  1  chro¬ 
mosomes,  and  was  absent  from  both  hap¬ 
lotype  1  carriers  of  185delAG,  ruling  out 
a  simple  recombination  event  as  a  pos¬ 
sible  explanation.  We  conclude  that  the 
185delAG  deletion  has  either  occurred  at 
least  twice  in  human  evolutionary  his¬ 
tory,  on  haplotype  2  in  an  Ashkenazi  an¬ 
cestral  group  and  on  haplotype  1  in  a  Cau- 
casian  ancestral  group,  or  it  has  been 
transferred  from  one  haplotype  to  the 
other  by  gene  conversion. 


Although  frequencies  of  the  2  major 
haplotypes  do  not  vary  markedly  be¬ 
tween  the  2  ethnic  groups  most  repre¬ 
sented  in  our  study,  frequencies  of  the 
minor  haplotypes  suggest  that  this  is 
probably  not  the  case  for  other  ethnic 
groups.  The  less  frequent  haplotypes, 
iong  with  mutations  found  on  their 


backgrounds,  are  expected  to  originate 
from  a  variety  of  ancestral  populations. 

Classification  by  Family 
Cancer  History 

Table  5  provides  the  incidence  of  del¬ 
eterious  BRCAl  mutations  by  cancer 
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Table  4. — Common  BRCA 1  Polymorphisms  Defining  Hapiotypes* 


Polymorphism 


Exon  4  C~»T 


IVS8-571nsT 


Position 
Exon  In  cDNAf 


Hsplotype 


6 


A9t 


IVS8 


-57§ 


10 


Q653N 


1186 


D693N 


2196 


S694S 


2201 


L771L 


2430 


P871L 


2731 


E1038G 


3233 


S1040N 


3238 


K1183R 

S1436S 


3667 


13 


4427 


S1613G 


16 


4956 


Occurrences  in 
1590  chromosomes 


929  400 


95  28  74  35 


20 


*The  12  polymorphisms  define  10  Kaplotypes.  Mutations  and  variants  are  named  accordino  to  cortventioo'^  fsee 
first  footnote  to  Table  1).  Ellipses  indicate  data  not  applicable. 
tNudeotkle  numbering  starts  at  the  first  transcribed  base  according  to  GenBank  entry  U14680 
TNucleotide  position  in  exon  4,  not  part  of  cDNA  in  U14680. 

§  Relative  to  exon  9  junction. 


Table  5.— Percentages  of  Deleterious  BRCA1  Mutations  in  Families  of  Breast-Ovarian  Cancer  F^robands 
by  Ethnicity,  Mean  Age  of  Cancer  Diagnosis  in  Family,  and  Number  of  Subjects  With  Breast-Ovarian  Cancer* 


of  Cancer 
Cases  in  Family 
Inclu<ftTg  Proband 


Breast 


- 1 

Ovarian 


Mean  Age  (y)  of  Cancer  Diagnosis  In  Family 


<40, 

%(No.) 


41-50. 
%  (No.) 


^51, 
%  (No.) 


Total. 

%(Wo.) 


0(0/1) 


Ashkenazi 

100(1/1) 


0  (0/0) 


25  (1/4) 


&2 


0  (0/0) 


0(0/0) 


0(0/0) 


33  (1/3) 


25  (1/4) 


0  (0/0) 


O(QrO) 


29(2/7) 


0(0/1) 


75  (3/4) 


too  (1/1) 


67  (4€) 


si2 


0(0/0) 


0(0/1) 


50(1/2) 


33(1/3) 


^2 


0(0/3) 


8  (1/12) 


13  (2/15) 


10(3^) 


£2 


100(3/3) 


75  (6/8) 


60(3/5) 


75(12/16) 


s2 


3t2 


0(0/0) 


0  (0/0) 


100(1/1) 


100(1/1) 


Total 


36(4/11) 


40(12/30) 


33(8/24) 


36(2<€7) 


0(0/1) 


Non-AshkanazI 

0(0/0) 


0(0/0) 


O(tVS) 


a2 


0{0/0) 


40(2/5) 


0  (0/4) 


6(6/109) 


9(3/33) 


5  (1/22) 


30(3/10) 


6(1(yi68) 


0(0/7) 


18(2/11) 


7(1/14) 


9(3/32) 


a2 


a2 


100(1/1) 


40(2/5) 


25  (1/4) 


18(6/34) 


8(9/107) 


2(2/121) 


40(4^0) 


7(ia263) 


>2 


63(5/8) 


35(8/23) 


18(3/17) 


33(16/48) 


a2 


Total 


£2 


100(1/1) 


75  (6/8) 


29(2/7) 


12(19/161) 


17(32/192) 


5  (10/189) 


56(yi6) 


11(6aS52) 


A  person  with  both  breast  and  ovarian  cancer  contributes  1  to  the  count  of  each  type  of  cancer  in  the 
Number  of  SflCA  1-positive  families  divided  by  the  number  of  families  in  the  category  is  given  in  parentheses.  Tlw 
Totar  column  includes  families  for  whom  age  information  is  missing. 


history  of  the  family  associated  with  a 
proband.  These  are  classified  by  number 
of  breast  and  ovarian  cancer  cases,  mean 
age  of  diagnosis  of  these  cancers  in  the 
family,  and  Ashkenazi  descent  status. 
F or  this  table,  a  person  with  both  breast 
and  ovarian  cancer  contributes  1  to  the 
count  of  each  type  of  cancer  in  the  family. 
We  do  not  have  complete  information  for 
all  values  for  all  probands  (information 
on  age  was  unavafiable  for  12  of  619  cases 
regarding  mean  age  of  diagnosis  in  the 
family).  Records  with  incomplete  data 
have  been  omitted  from  analysis  when 
appropriate. 


Assessment  of  Risk  Factors 

Table  6  summarizes  results  of  the 
analysis  described  in  ‘‘Methods."  We  es¬ 
timate  log  odds,  L,  according  to  this  equa¬ 
tion:  L  =  -0.080a+1.416+0,0c+1.29<i+ 
2.088+3.39/+1.685r+0.3U+1.06i+L68y, 

where  a  is  age  at  diagnosis  of  breast 
and/or  ovarian  cancer;  bisl  if  patient  is 
of  Ashkenazi  descent,  0  otherwise;  cis  1 
if  patient  is  diagnosed  with  unilateral 
breast  cancer  but  not  ovarian  cancer,  0 
otherwise  (coefficient  of  c  in  the  equa¬ 
tion  is  0  since  this  case  is  used  as  a  base¬ 
line,  and  it  is  included  for  complete¬ 
ness);  d  is  1  if  patient  is  diagnosed  with 


bilateral  breast  cancer  but  not  ovarian 
cancer,  0  otherwise;  8  is  1  if  patient  is  di- 
a^osed  with  unilateral  breast  cancer  and 
with  ov^an  cancer,  0  otherwise;/is  1  if 
patient  is  diagnosed  with  bilateral  breast 
cancer  and  with  ovarian  cancer,  0  other¬ 
wise;  ^  is  1  if  patient  is  diagnosed  with 
ovarian  cancer,  but  not  breast  cancer,  0 
otherwise;  h  is  number  of  relatives  with 
breast  cancer,  but  not  ovarian  cancer;  i  is 
number  of  relatives  with  ovarian  cancer, 
but  not  breast  cancer;  and;  is  number  of 
relatives  with  breast  and  ovarian  cancer. 
Note  that  all  but  one  of  c  through  g  must 
be  0.  The  intercept  term  was  not  in¬ 
cluded  because  it  was  estimated  to  be  0. 

Hence,  we  evaluate  the  probability  of 
carrying  a  deleterious  BRCAl  mutation 
^  p=exp(L)/[l+exp(L)].  The  probabil¬ 
ity  of  carrying  a  deleterious  BRCAl  mu¬ 
tation  was  calculated  using  the  above  lo¬ 
gistic  regression  model.  For  example,  a 
30-year-old,  non-Ashkenazi  woman  di¬ 
agnosed  with  unilateral  breast  cancer 
but  no  ovarian  cancer  has  an  8.3%  prob¬ 
ability  of  carrying  a  deleterious  BRCAl 
mutation.  By  comparison,  an  Ashkenazi 
woman  of  the  same  age  with  the  same 
diagnosis  has  a  probability  of  27%.  For  a 
50-year-old  woman  diagnosed  with  uni¬ 
lateral  breast  cancer  and  with  ovarian 
cancer,  the  probabihty  is  37.6%  or  12.8% 
depending  on  whether  she  is  or  is  not  of 
Ashkenazi  descent. 

The  Figure  gives  the  probability  of 
carrying  a  deleterious  BRCAl  mutation 
for  a  range  of  factor  values.  We  do  not 
give  risks  for  patients  diagnosed  before 
the  age  of  30  years  because  the  other¬ 
wise  log-linear  trend  between  frequency 
and  age  of  diagnosis  ceases  to  be  log- 
linear  before  the  age  of  30  years.  Al¬ 
though  in  this  study  the  14  patients  di¬ 
agnosed  with  either  breast  or  ovarian 
cancer  younger  than  27  years  were  not 
found  to  have  deleterious  BRCAl  mu¬ 
tations,  we  have  detected  deleterious 
BRCAl  mutations  in  breast  cancer  pa¬ 
tients  as  young  as  24  years  (data  not 
shown).  . 

The  data  do  not  allow  us  to  estimate  the 
probability  thatarandomly  selected  wom¬ 
an  from  the  general  population  with  no  di¬ 
agnosis  of  breast  or  ovarian  cancer  carries 
a  BRCAl  mutation.  However,  risk  can  be 
estimated  by  risk  assessment  of  a  relative 
with  breast  and/or  ovarian  cancer  and 
then  adjusting  for  degree  of  relatedness 
between  the  two  and  the  age  and  sex  of 
the  person  being  assessed. 

COMMENT 

Using  an  Analysis  of  Genetic 
Susceptibility  to  Breast 
and  Ovarian  Cancer 

Genetic  susceptibility  to  breast  and 
ovarian  cancer  has  usually  been  deter- 
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mined  solely  on  the  basis  of  family  his¬ 
tory,  which  cannot  distinguish  cluster¬ 
ing  of  breast  tumors  due  to  chance  from 
inherited  mutations  in  cancer  suscepti¬ 
bility  genes.  Also,  even  offspring  of 
someone  with  a  BRCAl  or  BRCA2  mu¬ 
tation  has  only  a  l-in-2  chance  of  having 
the  gene,  so  family  history  cannot  iden¬ 
tify  with  certainty  which  members  are 
at  risic.  Reports  have  also  described  ge¬ 
netic  susceptibility  mutations  in  women 
without  a  strong  fomily  history 
Identification  of  family  members  not 
at  risk  of  hereditary  breast  and  ovarian 
cancer  is  also  of  value.  Relatives  of  cancer 
patients  mth  BRCAl  or  RRCAi  muta¬ 
tions  are  at  risk  for  early-onset  breast- 
oy^n  cancer.  Once  a  mutation  is  iden¬ 
tified  in  a  case  using  full  sequence 
analysis,  family  members  can  be  tested 
for  only  that  mutation.  People  who  test 
negative  for  this  mutation-specific  test 
do  not  carry  the  mutation  and  are  at  no 
increased  risk  by  being  related  to  carri¬ 
ers  and  have  no  risk  of  passing  the  mu¬ 
tation  to  their  offspring.  If  there  is  no  evi¬ 
dence  for  a  breast-ovanan  cancer  gene 
inherited  from  the  other  side  of  the  fam- 
ily,  they  can  be  considered  to  have  breast- 
ovarian  cancer  risk  equal  to  that  of  the 
general  population. 

Before  identification  oi  BRCAl  and 
BRCA2,  some  professional  organiza¬ 
tions  proposed  restricting  genetic  sus¬ 
ceptibility  analysis  to  investigational 
use  only,”  concerned  that  full  sequence 
analysis  might  be  too  technically  chal¬ 
lenging  for  clinical  application.  The 
American  Society  of  Clinical  Oncology 
(ASCO)  recommended  that  genetic  sus¬ 
ceptibility  testing  be  available  for  clini¬ 
cal  IlfiA  if  _ 1 


Table  6,-fiesutts  of  l^islic  Regression  Model  From  Which  ProbabiliWes  of  Carrying  a  Deleterious  BRCA 1 
Mutdtion  Aro  D^nvod* 


Factor 


Proband’s  age  at  diagnosis  of  breast 
and/or  ovarian  cancer 


Reduction  In 

^  «  .  Sum  of 

_Coefnclenl  SE  PValuef  Squerei 


-0.080  0.007  <.001 


360.6 


<•001 


No.  of  relatives  with  ovarian  cancer 
but  not  breast  cancer 


1.058 


0.262  <,001 


26.0 


<.001 


enstu^  that  genetic  susceptibility  test- 
ing  is  offered  only  to  appropriate  pa¬ 
tients  and  for  purposes  of  guiding  medi¬ 
cal  decisions. 

Appropriate  Use  and  Best  Predictors 
of  a  Positive  Test 

The  statement  adopted  by  ASCO  in 
1996  recommended  that  cancer  predis¬ 
position  testing  be  offered  only  in  the 
setting  of  a  “strong  family  histoiy  of  can¬ 
cer  or  veiy ^  early  age  of  onset  of  dis- 
and  included  examples  of  cases 
with  high  estimated  probabilities  (de- 
fin^  as  >10%)  of  having  a  BRCAl  mu¬ 
tation  for  whom  testing  was  likely  to  be 
of  clinical  value.  Our  data  indicate  this 
threshold  would  be  met  by  a  woman  with 
breast  cancer  before  the  age  of  45  years 
and  a  relative  with  ovarian  cancer,  a 
woman  with  bilateral  breast  cancer  be¬ 
fore  the  age  of  50  years  and  a  relative 
with  breast  or  ovarian  cancer,  a  woman 
with  ovarian  cancer  before  the  age  of  50 
years  regardless  of  femily  history,  and  a 
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woman  of  Ashkenazi  heritage  with 
breast  cancer  before  the  age  of  50  years. 
Thus,  our  data  show  that  regarding  the 
ASCO  statement,  a  “strong  family  his- 
toify’  may  include  just  2  relatives  in  ad¬ 
dition  to  the  proband,  and  criteria  of  an 
“early  age  of  onset”  may  be  met  by 
breast  or  ovarian  cancer  before  the  age 
of  50  years.  Paradoxically,  the  earliest 
age  of  breast  cancer  onset  (before  age  27 
years)  appears  to  be  relatively  less  likely 
to  be  associated  with  BRCAl  mutations 
than  between  the  ages  of  30  and  50  years. 
Of  course,  the  probability  of  a  positive 
test  is  only  one  of  the  factors  that  deter¬ 
mine  whethertestingis  of  clinical  utility. 
Others  cited  by  ASCO  include  physician 
ability  to  correctly  interpret  test  results 
and  influence  of  results  on  medical  man¬ 
agement. 

Proband  age,  ethnicity,  diagnosis,  and 
family  history  are  all  significant  factors 
in  determining  her  risk  of  a  deleterious 
BRCAl  mutation.  Odds  of  carrying  a 
deleterious  mutation  decrease  by  8% 
with  each  year  added  to  the  year  of  di¬ 
agnosis.  However,  as  reported,’  this  re¬ 
lationship  breaks  down  when  the  age  of 
diagnosis  is  younger  than  30  years.  Tak¬ 
ing  women  diagnosed  with  unilateral 
breast  cancer  as  baseline,  odds  increase 
by  3.7, 5.4, 8.0,  and  10.9,  respectively,  for 
women  diagnosed  with  bilateral  breast, 
ovarian,  unilateral  breast  with  ovarian, 
and  bilateral  breast  with  ovarian  can¬ 
cers.  An  Ashkenazi  woman’s  odds  of  a 
deleterious  BRCAl  mutation  are  more 
than  4.1-fold  those  for  a  non- Ashkenazi 


discriminate  between  familial  and  non- 
familial  breast  cancer,  but  are  associated 
with  BRCAl  as  opposed  to  BRCA2  and 
other  familial  breast  cancer  genes.  Di¬ 
agnosis  of  bilateral  breast  cancer  may  be 
a  stronger  factor  when  BRCAl  and 
BRCA2  are  deconfounded. 


woman. 

Odds  increase  by  5.3  for  each  relative 
with  both  breast  and  ovarian  cancer,  and 
by  2.9  for  each  relative  with  ovarian  can¬ 
cer  only.  The  weakest  odds  factor  is  that 
of  1.4  for  each  relative  with  breast  can¬ 
cer,  but  not  ovarian  cancer.  This  factor  is 
likely  to  be  more  important  in  a  study 
that  also  tests  for  BRCA2;  this  analysis 
has  selected  those  factors  that  not  only 


Predisposing  Mutations 

Frameshift  and  nonsense  mutations 
present  in  BRCAl,  including  a  frame- 
shift  tlmt  results  in  truncation  of  the  last 
11  amino  acid  residues,  predispose  to 
breast  cancer.  Thus,  analysis  of  prema¬ 
ture  termination  mutations  in  BRCAl  is 
straightforward  in  all  but  the  last  11 
codons  of  the  open  reading  frame.  In  the 
798  women  analyzed,  102  (12.8%)  pre¬ 
sented  with  clearly  predisposing  muta¬ 
tions.  These  102  women  h^  1  of  48  dif¬ 
ferent  deleterious  mutations  presumed 
to  cause  predisposition  to  breast  and/or 
ovman  cancer.  Of  these,  39  were  trun- 
catmg  mutations,  2  were  known  predis¬ 
posing  missense  mutations,  and  7changed 
conserved  positions  in  consensus  splice 
sites  and  j^e  assumed  to  affect  tran¬ 
script  splicing.  Of  the  48  mutations,  24 
have  not  been  previously  reported,  in¬ 
cluding  6  of  7  mutations  assumed  to  af¬ 
fect  transcript  splicing.  Of  previously  un¬ 
detected  mutations,  8  (33%)  occur  in  exon 
11  and  16  (67%)  occur  in  other  exons. 
Exon  11  is  the  largest  exon  in  BRCAl, 
representing  61%  of  protein  coding  po¬ 
tential.  Many  groups  have  focused  ef¬ 
forts  on  this  exon  because  most  of  it  is  eas¬ 
ily  amplified  from  genomic  DNA  and  is 
therefore  accessible  for  mutation  screen- 
ing  19^0  -Tjjg  remaining39%  of  the  BRCAl 
coding  region  is  divided  into  21  smaller 
exons  which  require  considerably  more 
effort  to  amplify  and  screen.  It  is  likely 
that  the  reason  67%  of  new  mutations 
were  found  in  39%  of  the  gene  is  because 
there  was  more  extensive  coverage  of 
exon  11  previously.  In  our  study  50%  of 
deleterious  mutations  identified  are  lo- 
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When  a  rare  missense  change  does  not 
segregate  with  affected  family  mem¬ 
bers,  this  is  evidence  the  missense  change 
is  not  deleterious.  This  method  can  be 
used  to  exclude  a  missense  change  from 
the  deleterious  mutation  class,  but  many 
families  do  not  have  appropriate  pedi¬ 
gree  structure  or  sufficient  samples  for 
such  an  analysis.  Segregation  of  a  mis¬ 
sense  mutation  to  affected  family 
members  is  not  sufficient  proof  of  cau¬ 
sality.  Such  a  change  in  a  family  has 
a  50%  chance  of  occurring  on  the  com¬ 
monly  inherited  disease-associated 
chromosome. 

When  a  genetic  variant  is  seen  at  as 
high  a  frequency  in  the  general  popula¬ 
tion  as  in  cancer  patients,  it  can  be  re¬ 
garded  as  nondeleterious.  Many  com¬ 
mon  nondeleterious  BRCAl  polymor¬ 
phisms  have  been  so  classified,  but  with 
rare  mutations  sample  sizes  required  to 
establish  this  argument  can  be  prohibi¬ 
tively  large.  In  our  study,  21  variants  of 
uncertain  significance  were  seen  only 
once  in  798  subjects. 

Analysis  of  the  effect  of  a  variant  on 
BRCAl  protein  function  is  more  prob¬ 
lematic.  The  secondary  structure  of 
BRCAl  is  likely  a  series  of  indepen¬ 
dently  folding  globular  domains.^-^ 
While  truncating  mutations  eliminate  all 
domains  occurring  downstream  in  the 
normal  protein  structure,  predisposing 
missense  mutations  are  likely  to  affect 
the  structure  of  a  single  domain.  To  date, 
2  genes  encoding  proteins  interacting 
with  BRCAl  are  identified, but  the 
number  will  likely  rise.  Eventually,  all 
protein-protein  interacting  domains  will 
be  mapped;  it  will  then  be  possible  to 
build  individual  missense  polymor¬ 
phisms  into  BRCAl  expression  con¬ 
structs  to  test  their  effect  on  protein- 
protein  interactions  mapping  to  their 
vicinity.  The  subset  of  missense  poly¬ 
morphisms  that  alters  protein-protein 
interactions  is  likely  to  be  enriched  for 
predisposing  missense  mutations. 

Function^  approaches  will  likely  miss 
some  predisposing  missense  mutations, 
and  it  is  likely  that  some  BRCAl  protein- 
protein  interactions  or  some  protein  ac¬ 
tivities  that  can  be  assayed  are  irrel¬ 
evant  to  its  role  as  a  tumor  suppressor. 
All  BRCAl  functional  assays  will  likely 
have  analogous  drawbacks;  thus,  it 
seems  unlikely  that  a  globally  informa¬ 
tive  analysis  of  rare  missense  polymor¬ 
phisms  of  uncertain  significance  will  be 
possible  without  a  combined  genetic  and 
biochemical  approach. 

Limitations  of  This  BRCAl  Analysis 

Techniques  used  to  obtain  these  data 
have  3  limitations. 

1.  Only  codingregions  and  intronic se¬ 
quences  adjacent  to  exons  are  se¬ 


quenced.  Mutations  not  in  these  re^ons 
may  affect  RNA  transcription,  splicing, 
or  stability  and  thus  affect  protein  lev  els 
or  structure.^  Data  imply  the  presence 
of  predisposing  regulatory  mutations  in 
BRCAl, ^inferred  when  the  genotype  is 
heterozygous  at  a  position  in  a  BRCAl 
exon,  but  apparently  homozygous  in  the 
cDNA  sequence  at  the  same  position. 
From  our  common  polymorphism  data, 
we  estimate  about  60%  of  people  have 
at  least  1  informative  polymorphism  in 
the  expressed  BRCAl  sequence.  Other 
tests  could  be  developed  to  assay  for  this 
type  of  predisposing  regulatory  muta¬ 
tion  if  a  deleterious  mutation  is  not  de¬ 
tected  in  the  coding  sequence  or  adja¬ 
cent  intronic  sequences. 

2.  The  technique  is  dependent  on  PCR 
amplification  of  both  alleles.  Deletions  of 
primer  sites  or  sequence  variants  in 
primer  regions  could  cause  differential 
amplification  or  failure  to  amplify  an 
allele  causing  biased  interpretation  of 
sequencing  data.®  We  have  made  a  sub¬ 
stantial  effort  to  avoid  common  polymor¬ 
phisms  in  our  primer  sequences  (see 
“Methods"). 

3.  Only  1  breast  cancer  susceptibility 
gene  was  analyzed  herein.  It  is  estimated 
BRCAl  accounts  for  about  45%  of  famil¬ 
ial  breast  cancer.  Results  of  full  BRCAl 
and  BRCA2  analyses  on  several  him- 
dred  subjects  will  soon  be  available. 

Clinical  Impact  of  Analysis 
of  Genetic  Susceptibility 
to  Breast  and  Ovarian  Cancer 

Several  of  the  factors  we  identified  that 
predict  presence  of  a  BRCAl  deleteri¬ 
ous  mutation  (early  onset  of  breast  can¬ 
cer,  Ashkenazi  ancestry,  family  history 
of  cancer)  are  similar  to  those  cited  by 
Couch  et  al.®  We  also  found  most  tests 
had  negative  results  despite  family  his¬ 
tory  of  breast  cancer,  although  we  dis¬ 
agree  with  their  statement  that  a  neg¬ 
ative  test  result  in  that  context  is 
‘^minformative."  A  negative  test  result 
does  reduce  risk  of  her^tary  breast  and 
ovarian  cancer  in  proportion  to  percent¬ 
age  of  such  cancer  attributable  to  BRCAl 
mutations.  It  is  important  to  determine 
which  women  without  detectable  BRCAl 
mutations  have  identifiable  BRCA2  mu¬ 
tations  and  to  identify  missense  muta¬ 
tions  that  increase  the  risk  of  breast  and 
ovarian  cancer. 

Use  of  this  information  to  reduce  the 
risk  of  breast  and  ovarian  cancer  re¬ 
mains  an  area  of  study.  Myriad  Genetics, 
Inc,  in  cooperation  with  Dana-Farber 
Cancer  Institute,  has  established  a  con¬ 
fidential,  voluntary,  and  independent  pa¬ 
tient  registiy  of  those  with  BRCAl  and 
BRCA2  test  results.  Such  a  registry,  in¬ 
dependently  administered  by  the  Dana- 
Farber  Cancer  Institute,  is  designed  to 


assess  clinical  significance  of  specific  mu¬ 
tations  and  the  outcome  of  medical  or 
surgical  interventions  in  subjects  with 
results  from  complete  BRCAl  and 
BRCA2  sequence  analysis.  These  se¬ 
quence  results  will  be  entered  into  a 
coded  database  without  personal  identi¬ 
fiers  and  correlated  with  follow-up  in¬ 
formation  provided  by  participating 
physicians. 

It  is  clear  that  the  clinical  availability 
of  BRCAl  and  BRCA2  sequence  analy¬ 
sis  has  potential  for  beneficial  impact  on 
the  care  and  counseling  of  women  from 
high-risk  families.  It  has  generally  not 
been  possible  for  physicians  to  deter¬ 
mine  which  individuals  in  a  high-risk  fam¬ 
ily  are  carriers  of  predisposing  muta¬ 
tions;  and  individuals  who  may  not  have 
these  mutations  have  undergone  unnec¬ 
essary  interventions,  including  prophy¬ 
lactic  surgery.  Clinical  availability  of 
BRCAl  and  BRCA2  sequence  analysis 
for  identification  of  mutation  carriers 
makes  it  possible  to  identify  predispos¬ 
ing  mutations  in  affected  persons  and  de¬ 
termine  risks  for  family  members.  Strat¬ 
egies  to  reduce  breast  and  ovarian  cancer 
risk  in  carriers  will  also  benefit  fi*ora  avail¬ 
ability  of  sequencing  of  these  genes. 

From  Myriad  Genetics,  Inc,  Salt  Lake  City,  Utah 
(Drs  Shattuck-Eidens,  Oliphant,  Pruss,  Tavtigian, 
Teng,  Adey,  Skolnick,  and  friomas,  and  Biss  McBride 
and  Gupte  and  Mr  Rubano);  Myriad  Genetic  Labo¬ 
ratories,  Inc,  Salt  Lake  City,  Utah  (Mss  McClure, 
Gumpper,  Lingenfelter,  and  Manley,  Messrs  Staebell, 
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Sequence  Analysis  of  BRCAl  and  BRCA2;  Correlation  of 
Mutations  With  Family  History  and  Ovarian  Cancer  Risk 
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Purpose:  Previous  studies  of  mutations  in  BRCA 1  or 
BRCA2  hove  used  detection  methods  that  may  underes¬ 
timate  the  actual  frequency  of  mutations  and  have 
analyzed  women  using  heterogeneous  criteria  for  risk 
of  hereditary  cancer.  , 

Patients  and  Methods:  A  total  of  238  women  with 
breast  cancer  before  age  50  or  ovarian  cancer  at  any 
age  and  at  least  one  first-  or  second-degree  relcitive 
with  either  diagnosis  underwent  sequence  analysis  of 
BRCA  1  followed  by  analysis  of  BRCA2  (except  for  27 
women  who  declined  analysis  of  BRCA2  after  a  deleteri¬ 
ous  mutation  was  discovered  in  BRCAl).  Results  were 
correlated  with  personal  and  family  history  of  malig- 

A  •  QA 

Results:  Deleterious  mutations  were  identified  m 
(39%)  v7omen,  including  59  of  117  (50%)  from  families 

INHERITANCE  OF  MUTATIONS  in  highly  penetrant 
genes  is  believed  to  account  for  7%  of  breast  cancers 
and  10%  of  ovarian  cancers  J  Initial  studies  that  used  genetic 
linkage  analysis  indicated  that  mutations  in  BRCAl  were 
responsible  for  45%  of  hereditary  breast  cancers,-*^  while 
mutations  in  BRCA2  accounted  for  35%.''  Although  some 
studies  have  addressed  the  frequency  of  mutations  in  BRCAl 
and  BRCA2  in  women  with  a  family  history  of  breast 
cancer.^-^  several  factors  lead  to  uncertainty  about  their 
findings.  For  instance,  mutations  in  BRCA2  are  believed  to 
account  for  a  significant  fraction  of  hereditary  breast  can¬ 
cer,^  but  most  of  the  reported  studies  have  analyzed  only 
BRCAL  In  addition,  many  analyses  have  used  techniques 
that  are  not  as  sensitive  as  complete  sequencing.^*^'^  Finally, 
the  criteria  used  to  include  women  likely  to  have  hereditary 
breast  cancer  have  been  heterogeneous. 

We  have  previously  demonstrated  that  gene  sequencing 
can  be  used  to  identify  women  who  carry  susceptibility 
mutations  in  BRCAL^^  In  this  study,  we  use  gene  sequencing 
to  analyze  fully  the  coding  regions  and  adjacent  noncoding 
regions  of  both  BRCAl  and  BRCA2  in  women  who  met 
uniform  criteria  for  being  at  high  risk  of  having  inherited 
susceptibility  to  breast  and  ovarian  cancer.  These  data  have 
been  correlated  with  information  about  the  ancestry  and  the 
age  at  cancer  diagnosis  in  the  tested  individual,  as  well  as 
other  relatives  with  cancer,  to  determine  predictive  character¬ 
istics  and  the  proportion  of  women  with  early-onset  breast 


with  ovarian  cancer  and  35  of  121  (29%)  from  farnilies 
without  ovarian  cancer.  Mutations  were  identified  in  1 4 
of  70  (20%)  women  with  just  one  other  relative  who 
developed  breast  cancer  before  age  50.  In  women  with 
breast  cancer,  mutations  in  BRCAl  and  BRCA2  were 
associated  with  a  1 0-fold  increased  risk  of  subsequent 
ovarian  carcinoma  (P  -  .005). 

Conclusion:  Because  mutations  in  BRCA  1  and  BRCA2 
in  women  with  breast  cancer  are  associated  with  an 
increased  risk  of  ovarian  cancer,  analysis  of  these  genes 
should  be  considered  for  women  diagnosed  with  breast 
cancer  who  have  a  high  probability  of  carrying  a  muta¬ 
tion  according  to  the  statistical  model  developed  with 
these  data. 

J  Clin  Oncol  16:2417-2425.  ©  1998  by  American 
Society  of  Clinical  Oncology. 

cancer  or  ovarian  cancer,  and  a  family  history  of  either,  who 
carry  germline  mutations  in  BRCAl  and  BRCA2. 

PATIENTS  AND  METHODS 
Patient  Selection 

Uniform  criteria  were  used  by  12  collaborating  institutions  with 
familial  risk  clinics.  The  majority  of  women  were  referred  either  before 
or  after  a  diagnosis  of  cancer  because  of  a  family  history  that  suggested 
a  familial  risk  factor  for  breast  or  ovarian  cancer,  and  one  ^oup— 
University  of  Rochester  Medical  Center — used  a  tumor  registry  to 
identify  a  small  number  of  women  who  were  subsequently  invited  to 
participate. 
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After  receiving  counseling,  some  women  declined  to  undergo  genetic 
testing.  Each  individual  who  participated  in  this  study  read  and  signed 
informed  consent  documents  approved  by  the  local  institutional  review 
board.  Women  were  excluded  from  analysis  if  a  relative  had  a 
documented  mutation  in  BRCAl  or  BRCA2  or  if  their  family  had  been 
determined  by  linkage  analysis  to  carry  a  mutation  in  one  of  these 
genes.  If  two  or  more  related  individuals  were  tested  for  mutations  in 
BRCAl  or  BRCAl,  only  the  family  member  with  the  youngest  age  of 
diagnosis  was  included  in  the  data  analysis. 

Women  were  eligible  for  this  study  if  they  had  been  diagnosed  with 
invasive  breast  cancer  before  age  50  or  ovarian  cancer  at  any  age  and 
had  at  least  one  first-  or  second-degree  female  relative  with  either 
diagnosis.  Diagnoses  were  obtained  primarily  through  medical  records 
and  pathology  reports,  although  for  a  minority  of  participants,  some  of 
the  family  history  was  not  independently  verified.  The  histologic  type  of 
breast  or  ovarian  cancer  was  not  specified.  For  each  of  the  women  in  the 
study,  the  following  information  was  required:  geographic  origin  of  the 
proband’s  ancestors:  birth  year  and  historv'  of  cancer,  including  site  and 
age  at  diagnosis:  relationship  and  years  of  birth  and  death  for  all  female 
first-degree  relatives  regardless  of  whether  they  had  cancer,  as  well  as 
any  history  of  cancer,  including  site  and  age  at  diagnosis:  and 
relationship  and  years  of  birth  and  death  for  all  other  relatives  who  had 
ever  been  diagnosed  with  cancer,  including  site  and  age  at  diagnosis. 
The  number  of  women  who  met  these  criteria  was  238.  of  whom  219 
had  at  least  one  first-degree  relative  diagnosed  with  breast  cancer  before 
age  50  or  ovarian  cancer  and  1 9  had  at  least  one  second-  (but  not  first-) 
degree  relative  with  either  diagnosis.  Of  the  total.  105  met  the  minimal 
entry  criteria  of  breast  cancer  under  50  and/or  ovarian  cancer  at  any  age 
and  only  one  first-  or  second-degree  relative  with  either  diagnosis. 
.Almost  all  of  the  relatives  for  whom  a  history  of  cancer  was  provided 
were  first-,  second-,  and  third-degree  relatives. 

Two  hundred  women  without  ovarian  cancer  had  a  diagnosis  of 
breast  cancer  before  age  50.  with  a  mean  age  of  onset  39.9  years  (range. 
21  to  49:  median.  40).  Twenty-two  women  without  breast  cancer  had  a 
diagnosis  of  ovarian  cancer,  with  a  mean  age  of  onset  46.0  years  ( range. 
35  to  67:  median.  45).  Sixteen  women  had  both  breast  cancer  and 
ovarian  cancer,  with  mean  ages  of  onset  48.1  years  for  breast  cancer 
(range,  32  to  66:  median,  48)  and  51.7  years  for  ovarian  cancer  (range, 
29  to  75:  median,  48).  Of  238  women  analyzed,  117  (49%)  reported  a 
history  of  ovarian  cancer  in  themselves  or  at  least  one  relative  of  any 
degree  of  relatedness.  While  male  breast  cancer  was  not  included  as  a 
criterion  for  ascertainment,  four  women  eligible  for  analysis  indicated 
breast  cancer  in  at  least  one  male  relative. 

Sequence  analysis  of  BRCAl  was  performed  first.  Each  panicipant 
was  subsequently  given  the  opportunity  for  sequence  analysis  of 
BRCAl,  Twenty-seven  women  in  whom  analysis  of  BRCAl  disclosed 
the  presence  of  a  mutation  known  to  adversely  affect  BRCAl  protein 
function  declined  subsequent  analysis  of  BRCAl,  but  were  considered 
eligible  for  this  study.  In  including  these  women  in  our  analysis,  we 
made  the  assumption  that  none  of  these  27  women  had  a  deleterious 
mutation  in  BRCAl,  which  was  based  on  the  infrequency  (—  0.1%)  with 
which  mutations  in  both  genes  have  been  observed  in  our  clinical 
analysis.  If,  in  fact,  any  of  these  women  had  deleterious  mutations  in 
both  genes,  the  effect  of  this  assumption  would  be  to  underestimate  the 
prevalence  of  BRCAl  mutations. 

BRCAl  and  BRCAl  Sequence  Analysis 

Sequence  analysis  was  performed  at  Myriad  Genetic  Laboratories, 
Salt  Lake  City,  UT.  Briefly,  exons  2  to  24  of  BRCAl  and  exons  2  to  27  of 
BRCAl  were  amplified  using  82  pairs  of  polymerase  chain  reaction 
(PCR)  primers  designed  to  avoid  common  polymorphisms  that  might 


inhibit  equal  amplification  of  both  alleles.  Dye  primer  sequencing  was 
performed  using  fluorescent  energy  transfer  primers  (Amersham  Life 
Science  Inc,  Cleveland.  OH),  the  mutant  Taq  polymerase  F667Y,  and  a 
thermal  stable  pyrophosphatase,  both  from  Perkin  Elmer,  Norwalk,  CT. 
Sequencing  reaction  products  were  eiectrophoresed  and  detected  using 
a  Perkin  Elmer  Applied  Biosystems  377  sequencing  apparatus.  Analysis 
of  sequence  data  was  performed  using  software  developed  by  Myriad 
Genetic  Laboratories.  All  analyses  that  demonstrated  mutations  were 
repeated  for  verification. 

All  mutations  and  genetic  variants  were  named  using  the  convention 
of  Beaudet  and  Tsui*^  with  nucleotide  numbering  staning  at  the  first 
transcribed  base  of  BRCAl  and  BRCAl  according  to  GenBank  entries 
U 14680  and  U43746,  respectively.  By  these  conventions,  the  two 
BRCAl  mutations  referred  to  in  other  publications  as  185delAG  and 
5382insC  are  called  187deIAG  and  5385insC,  respectively,  but  their 
commonly  used  names  are  used  in  the  text. 

A  mutation  was  considered  to  be  deleterious  if  it  led  to  premature 
truncation  of  the  BRCAl  protein  product  at  least  10  amino  acids  from 
the  C  terminus  or  premature  truncation  of  the  BRCAl  protein  product  at 
least  270  amino  acids  from  the  C  terminus.  These  criteria  were  based  on 
documentation  of  deleterious  mutations  that  occurred  at  the  C  termini  of 
BRCAl^"’  and  BRCAl.^^  In  addition,  the  following  specific  BRCAl 
mutations  were  considered  as  deleterious  on  the  basis  of  published  data: 
IVS5-U  T  >  G  (the  mutation  IVS5-1I  T>  G  is  listed  in  the  Breast 
Cancer  Information  Core  (BIC)  as  T  to  G  ins59bp).i=  C61G,'-  C64G.I-* 
C64Y.*''’  and  M1775R.*^  The  proteins  produced  from  genes  that 
contained  deleterious  mutations  cannot  function  normally  and  are 
therefore  assumed  to  increase  the  risk  of  developing  breast  and  ovarian 
cancer. 

All  of  the  mutations  in  BRCAl  and  BRCAl  discovered  in  the  course 
of  this  study  have  been  entered  into  the  Breast  Cancer  Information  Core 
(BIC).i6 

Modeling  of  Risk  Factors 

Logistic  regression  analysis.  We  fit  the  polychotomous  logistic 
regression  model 

Iog(pl/p0)  =  al  -I-  bl  B  -f“  cl  C  4- . . . 

Iog(p2/p0)  =  a2  4-  b2  B  4-  c2  C  4- . . . 

where  p  I  and  p2  are  the  probabilities  that  deleterious  BRCAl  or  BRCAl 
mutations,  respectively,  are  detected,  and  pO  is  the  probability  of  a 
negative  test.  B,  C.  etc  are  the  factors  regressed  on.  We  use  the  method 
implemented  with  the  glim  function  of  the  Splus  statistical  package. 

We  first  fitted  the  main  effects  of  the  factors  specified  later,  until  the 
reduption  in  scaled  deviance  was  not  significant  at  a  5%  level. 
Second-order  interactions  were  then  added  by  the  same  criterion. 
Factors  not  significantly  different  from  zero  were  then  removed,  with 
the  least  significant  removed  first. 

Survival  time  analysis.  The  expected  time  from  diagnosis  of  breast 
cancer  to  onset  of  ovarian  cancer  and  the  time  since  onset  of  ovarian 
cancer  for  women  with  the  different  possible  BRCA  test  results  were 
again  estimated  using  the  glim  function  of  Splus. 

RESULTS 

Mutations  Identified  in  BRCAl  and  BRCA2 

Overall,  94  (39%)  of  238  women  analyzed  had  clearly 
deleterious  mutations.  SLxty-three  women  had  32  different 
deleterious  mutations  in  BRCAl,  15  of  which  were  not  in  the 
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BIC  at  the  time  of  detection.  Thirty-one  women  had  27 
different  deleterious  mutations  in  BRCAl,  12  of  which  were 
not  in  the  BIC  when  detected.  These  mutations  in  BRCAl 
and  BRCAl  are  listed  in  Table  1,  along  with  the  proband’s 
personal  and  family  history  of  cancer. 

Genetic  variants  of  uncertain  significance  not  known  to 
affect  protein  function  adversely,  excluding  established 
polymorphisms,  were  identified  in  33  (14%)  of  the  remain¬ 
ing  women.  Four  women  had  more  than  one  such  variant 
identified.  These  variants  included  35  single-base  substitu¬ 
tions  in  the  coding  region,  or  missense  mutations,  of  which 
14  were  in  BRCAl  and  21  were  in  BRCAl,  as  well  as  nine 
intronic  variants,  of  which  six  were  in  BRCAl  and  three 
were  in  BRCAl. 

Risk  Factors  for  Mutations  in  BRCAl  and  BRCA2 

The  observed  results  are  listed  in  Table  2.  Deleterious 
mutations  were  identified  in  70  of  200  women  (35%)  who 
had  breast  cancer  diagnosed  before  50  years  of  age.  but  no 
personal  history  of  ovarian  cancer:  47  mutations  in  BRCAl 
and  23  in  BRCAl.  The  mean  age  of  diagnosis  of  breast 
cancer  was  37.6  years  in  mutation-positive  women  (range, 
23  to  49:  median.  38).  compared  with  41.2  years  in 
mutation-negative  women  (range.  21  to  49.  median,  42). 
Mutations  were  identified  in  14  (20%)  ot  70  women  with 
breast  cancer  who  had  only  a  single  relative  with  breast 
cancer  before  the  age  of  50  and  no  relatives  with  ovarian 
cancer. 

Two  (6%)  of  3 1  women  who  carried  deleterious  mutations 
in  BRCAl  indicated  a  family  history  of  male  breast  cancer. 
Two  other  women  in  this  study  also  indicated  a  tamily 
history  of  male  breast  cancer,  but  neither  had  an  abnormality 
detected  in  either  BRCAl  or  BRCAL 

Deleterious  mutations  were  found  in  20  of  47  (43%) 
women  who  identified  themselves  as  Ashkenazi,  including 
13  observations  of  l85delAG  and  three  observations  of 
5382insC  in  BRCAL  two  observations  of  6l74delT  in 
BRCAl.  and  two  novel  mutations  6696delTC  and  6426delTT 
\n  BRCAl. 

Mutations  in  BRCAl  and  BRCAl  Associated  With 
Ovarian  Cancer 

A  history  of  ovarian  cancer  in  the  proband  or  relative  was 
significantly  associated  with  the  presence  of  a  deleterious 
mutation.  Deleterious  mutations  were  present  in  59  of  117 
(50%)  women  from  families  with  at  least  one  woman  with 
ovarian  cancer  and  in  35  of  121  (29%)  women  from  families 
without  any  history  of  ovarian  cancer.  A  logistic  regression 
analysis  that  adjusts  for  the  number  of  relatives  with  cancer 
in  families  with  and  without  ovarian  cancer  is  presented 
later.  More  than  half  of  the  deleterious  mutations  in  BRCAl 


(18  of  31.  58%)  and  BRCAl  (41  of  63.  65%)  were  seen  in 
association  with  ovarian  cancer  in  the  proband  or  a  relative. 
Thus,  nearly  one  third  of  the  deleterious  mutations  in 
probands  from  ovarian  cancer  families  were  in  BRCAl  (18 
of  59,  31%).  No  correlation  was  found  between  the  presence 
or  proportion  of  women  in  a  family  with  ovarian  cancer  and 
the  location  of  mutations  within  the  BRCAl  or  BRCAl 
genes. 

Mutations  were  identified  in  24  of  38  (63%)  women  who 
themselves  had  ovarian  cancer.  16  in  BRCAl  and  eight  in 
BRCAl.  Twenty-two  women  with  ovarian  cancer  did  not 
have  a  diagnosis  of  breast  cancer,  of  whom  10  (45%)  carried 
mutations,  eight  in  BRCAl  and  two  in  BRCAl.  Interestingly, 
the  mean  age  of  diagnosis  of  ovarian  cancer  was  50.6  years 
(range.  35  to  75;  median,  48)  in  mutation-positive  women 
compared  with  44.9  years  (range.  29  to  74;  median.  43)  in 
mutation-negative  women.  This  difference  may  indicate  the 
presence  in  this  study  of  women  with  tumors  of  the  ovary, 
such  as  germ  cell  tumors,  which  have  an  earlier  age  of  onset 
than  ovarian  carcinomas  but  which  have  not  been  associated 
with  inherited  mutations  in  BRCAl  or  BRCAl.  The  mean 
age  of  onset  of  ovarian  cancer  was  49.7  years  for  women 
with  BRCAl  mutations  compared  with  52.4  years  for 
women  with  mutations  in  BRCAl. 

Mutations  in  BRCAl  and  BRCA2  and  the  Rate  of 
Developing  Ovarian  Cancer  Following  Breast  Cancer 

Deleterious  mutations  were  identified  in  14  of  16  (88%) 
women  with  both  breast  and  ovarian  cancer,  including  nine 
(90%)  of  10  women  who  developed  breast  cancer  before  age 
50  and  five  (83%)  of  six  women  who  developed  breast 
cancer  after  age  50.  Of  189  women  in  the  study  initially 
diagnosed  with  breast  cancer.  11  subsequently  developed 
ovarian  cancer.  Because  women  were  eligible  for  this  study 
on  the  basis  of  a  diagnosis  of  ovarian  cancer,  the  proponion 
of  study  participants  with  ovarian  cancer  would  be  expected 
to  be  higher  in  this  group  than  in  women  ascertained  only  for 
a  history  of  breast  cancer,  and  thus  the  absolute  risk  of 
ovarian  cancer  following  breast  cancer  could  not  be  calcu¬ 
lated.  However,  because  ascertainment  was  blind  to  geno¬ 
type.  a  comparison  could  be  made  between  women  with 
breast  cancer  with  and  without  mutations  in  BRCAl  and 
BRCAl.  Among  11  women  with  breast  cancer  who  subse¬ 
quently  developed  ovarian  cancer,  six  had  deleterious  muta¬ 
tions  in  BRCAL  four  had  deleterious  mutations  in  BRCAl, 
and  only  one  had  no  mutation  in  either.  Thus,  ovarian  cancer 
followed  breast  cancer  in  six  of  48  women  with  mutations  in 
BRCAl  and  four  of  25  women  with  mutations  in  BRCAl, 
compared  with  only  one  of  1 16  women  without  mutations  in 
either  gene.  The  rate  of  development  of  ovarian  cancer  per 
year  was  calculated  to  account  for  the  relationship  between 
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Table  1.  Deleterious  Mutations  in  BRCA 1  and  BRCA2:  Associations  With  Breast  and  Ovarian  Concer 

Total  No.  of  RdlaHve$'  Wttfi 

Probond  Brea$t  Cancer  Before  ibe  Age  of  50  Yean 

Mutohon  _  ■  ■ 


BRCAl 


185delAG 

Breast  cancer  age  23 

185de)AG 

Breast  cancer  age  43 

185delAG 

Breast  cancer  age  40 

185delAG 

Breast  cancer  age  44 

185delAG 

Breast  cancer  age  43 

185delAG 

Breast  cancer  age  43 

185delAG 

Breast  cancer,  bilateral,  ages  34  and  37 

185delAG 

Breast  cancer,  bilateral,  age  48  and  ovarian  cancer  age  58 

185delAG 

Breast  cancer,  bilateral,  ages  43  and  68 

185delAG 

Breast  cancer  age  32 

185delAG 

Breast  cancer,  bilateral,  ages  37  and  47 

185delAG 

Ovarian  cancer  age  54 

185delAG 

Breast  cancer  age  37 

185delAG 

Breast  cancer,  bilateral,  ages  38  and  47 

18£delAG 

Breast  cancer  age  43 

C61G 

Breast  cancer,  bilateral,  ages  29  and  54 

C61G 

Breast  cancer,  bilateral,  ages  40  and  45 

C61G 

Ovarian  cancer,  age  55 

AlSdelAG 

Breast  cancer  age  33 

E143X 

Breast  cancer  age  34 

E143X 

Breast  cancer  age  33 

816delGT 

Breast  cancer  age  36 

llSSinsA 

Breast  cancer,  bilateral,  age  43 

120SdelGA 

Breast  cancer  age  46 

1 294deU0 

Breast  cancer  age  38 

129adeU0 

Breast  cancer,  bilateral,  ages  32  and  36 

137ildelG 

Breast  cancer  age  41 

1832del5 

Breast  cancer  age  34 

2072del4 

Breast  cancer,  bilateral,  age  35 

2190delA 

Ovarian  cancer  age  35 

2329delCA 

Breast  cancer,  bilateral,  ages  66  and  70  and  ovarian  cancer  age  75 

2576delC 

Breast  cancer,  bilateral,  ages  35  and  38 

36(X)dell1 

Breast  cancer,  bilateral,  ages  38  and  39 

3604delA 

Ovarian  cancer  age  36 

3875deU 

Ovarian  cancer  age  49 

387SdeU 

Breast  cancer  age  40 

3884insA 

Breast  cancer,  bilateral,  ages  28  and  34 

3889delAG 

Ovarian  cancer  age  35 

3977del4 

Ovarian  cancer  age  50 

E908X 

Breast  cancer  age  33 

E1080X 

Breast  cancer  age  3 1 

Q563X 

Breast  cancer  age  39,  ovarian  cancer  oge  42 

Q780X 

Breast  cancer  age  54,  ovarian  cancer  age  55 

Q780X 

Breast  cancer  age  42,  ovarian  cancer  age  40 

4230delTC 

Breast  cancer,  bilateral,  age  38 

R1443X 

Breast  cancer  age  25 

Ria35X 

Breast  cancer  age  36 

R1835X 

Breast  cancer,  bilaterol,  ages  33  and  39 

A601delAA 

Breast  cancer  age  33 

Y1563X 

Breast  cancer  age  32 

5296delil 

Breast  cancer  oge  40 

5296deU 

Breast  cancer,  bilateral,  age  24 

S382insCt 

Breast  cancer  age  65,  ovarian  cancer  age  69 

5382iiwC 

Breast  cancer  age  41 

5382msC 

Breast  cancer  age  43 

5382insC 

Breast  cancer  age  44 

2 

0 

0 

0 

1 

3 

1 

1 

2 

0 

1 

1 

1 

1 

1 

6 

1 

1 

2 

5 
2 

6 
1 

0 

3 

1 

3 

A 

1 

1 

1 

3 

1 

1 

1 

2 

1 

2 

1 

A 

\ 

2 

1 

0 

3 

1 

2 

1 

1 

2 

0 

A 

0 

1 

1 

1 


Total  No.  of  Relorivej*  Wiifi 
Ovarian  Cancer  (any  age) 


0 

3 

2 

1 

2 

1 

1 

0 

0 

1 

0 

1 

1 

0 

1 

1 

0 

2 

0 

1 

0 

3 

1 

2 

0 

1 

2 

1 

2 

2 

0 

2 

2 

1 

A 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 
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Table  1 .  Deietenous  Mutarions  in  6RCA  J  and  BRCAZ  Associations  With  Breast  ond  Ovarian  Concer  (cont'd) 


MutaHon 

Proband 

Total  No.  of  Rolativos*  With 

Breast  Concer  Before  tbe  Age  of  50  Years 

Total  No.  of  Relatives'  WIiK 
Ovorion  Cancer  (any  age) 

5382insC 

Ovarian  cancer  age  52 

0 

2 

5382insC 

Breast  cancer  age  47,  ovarian  cancer  age  48 

1 

1 

5382insC 

Breast  cancer  age  41 ,  ovarian  cancer  age  42 

2 

2 

5382insC 

Breast  cancer,  bilateral,  ages  33  and  39 

3 

0 

5382in$C 

Breast  cancer,  bilaterol,  ages  39  and  58 

1 

1 

5382insC 

Breast  cancer  age  34 

1 

0 

W1837X 

Breast  cancer  age  40 

5 

1 

BRCA2 

3Udeln 

Breast  cancer,  bilateral,  oges  41  and  42 

1 

0 

886delGT 

Breast  cancer,  bilateral,  ages  39  and  44 

2 

0 

983deU 

Breast  cancer  age  36 

4 

0 

1982delA 

Breast  cancer,  bilateral,  age  40 

2t 

0 

2041  insA 

Breast  cancer  age  33,  ovarian  cancer  age  35 

•  2 

1 

2041  insA 

Breast  cancer  age  47,  ovarian  cancer  age  46 

3t 

0 

Q321X 

Breast  cancer  age  40 

2 

0 

21S7delG 

Breast  cancer  age  30 

1 

1 

2816insA 

Ovarian  cancer  age  53 

1 

0 

3036del4 

Breast  cancer  age  47 

3 

2 

3972deU 

Breast  and  ovarion  cancer  age  48 

2 

0 

A706deU 

Breast  cancer  age  27 

4 

0 

3466insT 

Breast  cancer  age  40 

0 

1 

5950dela 

Breast  cancer  age  47 

3 

1 

6I74delT 

Breast  cancer  age  44 

1 

0 

4174delT 

Breast  cancer  age  52,  ovarian  cancer  age  61 

1 

1 

6174delT 

Breast  cancer  age  49 

2 

0 

6426denT 

Breast  cancer,  bilateral,  ages  42  and  43 

4 

0 

d503deln 

Breast  cancer  age  37 

2 

0 

6696delTC 

Breast  cancer  age  32,  ovarian  cancer  age  40 

1 

1 

d872insA 

Breast  cancer  age  32 

0 

1 

EI953X 

Breast  cancer  age  45 

3 

1 

E1953X 

Breast  cancer  age  34 

2 

1 

1 

7172deU 

Breast  cancer  age  40 

0 

7297dela 

Ovarian  cancer  age  67 

0 

1 

7990delA 

Breast  cancer  age  45 

2 

0 

SUIdel5 

Breast  cancer  age  43 

1 

1 

9132delC 

Breast  cancer  age  38 

2 

0 

9558inj3del5 

Breast  cancer,  bilateral,  ages  61  and  68,  and  ovarian  cancer  age  69 

0 

1 

R3I28X 

Breast  cancer  age  44 

1 

0 

Y3098X 

Breast  cancer,  bilateral,  ages  46  ond  52 

1 

1 

•Predominantly  first*,  second*,  and  tfiird*degree  relatives. 
tDoes  not  include  1  male  relotive  with  breast  cancer. 


the  risk  of  developing  ovarian  cancer  being  related  to  the 
length  of  the  observed  interval  following  a  diagnosis  of 
breast  cancer.  In  the  absence  of  a  deleterious  mutation  in 
either  BRCAI  or  BRCA2,  women  diagnosed  with  breast 
cancer  went  on  to  develop  ovarian  cancer  at  a  rate  of  0. 12% 
(SE,  0.12%),  or  about  one  woman  per  thousand  per  year. 
However,  in  the  presence  of  a  mutation  in  one  of  these 
genes,  this  rate  was  increased  lO-fold  to  1.4%  per  year  (SE, 
0.5%),  or  about  14  women  per  thousand  per  year.  This  rate 
was  1.3%  per  year  (SE,  0.5%)  with  a  mutation  in  BRCAI  and 
2.2%  (SE,  1 .0%)  with  a  mutation  in  BRCA2,  a  difference  that 
was  not  statistically  significant.  The  probability  of  develop¬ 
ing  ovarian  cancer  following  a  diagnosis  of  breast  cancer 


was  10-fold  greater  in  the  presence  of  a  mutation  in  BRCAI 
orBRCA2  (P  =  .005). 

Excluding  two  unusual  instances  of  women  with  ovarian 
cancer  who  survived  25  years,  neither  of  whom  carried 
mutations,  the  mean  time  of  observation  from  the  diagnosis 
of  ovarian  cancer  with  or  without  a  diagnosis  of  breast 
cancer  is  4.3  years  both  for  women  with  mutations  in 
BRCAI  and  without  detectable  mutations  in  either  gene. 
This  is  significantly  longer  than  the  mean  time  of  observa¬ 
tion  of  1.6  years  for  women  with  mutations  in  BRCA2 
(P  =  .023),  which  suggests  that  decreased  survival  of  ovar¬ 
ian  cancer  may  be  associated  with  mutations  in  BRCA2,  but 
not  BRCAL 
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Tabu  2.  Obiarved  Raiulls  for  238  Women  Wilb  Breast  Cancer  Before  the  Age  of  SO  Years  or  Ovarion  Cancer,  With  at  least  One  Rrst-  or  Second-Degree 

Relativo 


With  Either  Diagnosis 


Variable 

(a)  By  diagnosis 
BrCa  <  50  only 

Unilateral 
Bilateral 
OvCa  only 
OvCa  and  BrCa 

(b)  By  age  at  diagnosis  of  breast  cancer* 

20-29 

30-39 

40-49 

(c)  By  no.  of  relativesf  with  either  breast  cancer  <  age  50  or  ovarian  cancer* 

1 

2 

s:3 

(d)  By  no.  of  relativesf  with  breast  cancer  <  age  50,  no  family  history  of  ovarian  cancer* 

1 

2 

a3 

(e)  By  no.  of  relativesf  with  breast  cancer  <  age  50,  with  family  history  of  ovarian  cancer* 
0 

1 

>  2 

(f)  By  ancestry 
Non-Ashkenozi 
Ashkenazi 

Abbreviations:  BrCa,  breast  cancer;  OvCa,  ovarian  cancer. 

*Women  ascertained  by  breast  cancer  before  the  age  of  50  years  without  ovarian  cancer, 
f  Predominantly  first-,  second-,  and  third-degree  relatives. 
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Mutations  in  BRCAl  and  BRCA2  and  the  Rate  of 
Developing  Contralateral  Breast  Cancer 

In  the  absence  of  a  deleterious  mutation  in  either  BRCAl 
or  BRCAl,  the  estimated  rate  of  developing  contralateral 
breast  cancer  following  an  initial  diagnosis  of  breast  cancer 
was  2.8%  per  year  (SE»  0.62%).  However,  in  the  presence  of 
a  mutation  in  one  of  these  genes,  this  probability  was 
increased  almost  twofold  to  5.2%  per  year  (SE,  1.1%).  This 
rate  was  5,6%  per  year  (SE,  0.13%)  with  a  mutation  in 
BRCAl  and  4.2%  (SE,  1.7%)  with  a  mutadon  in  BRCAl,  a 
difference  that  was  not  statistically  significant.  Although 
bilateral  breast  cancer  was  not  a  criterion  for  inclusion  in  this 
study,  it  is  nonetheless  possible  that  selection  bias  favored 
the  enrollment  of  women  with  that  history,  and  so  the 
absolute  risk  of  bilateral  breast  cancer  associated  with 
mutations  that  we  observed  is  probably  not  representative  of 
other  women  with  mutations  in  these  genes.  However,  a 
comparison  between  women  with  and  without  mutations  in 
BRCAl  and  BRCAl  is  valid  and  a  difference  in  rate  of 
developing  contralateral  breast  cancer  between  the  mutation¬ 


positive  and  mutation-negative  patients  was  significant 
{P  =  .014). 

Modeling  the  Probability  of  Detecting  a  Mutation  in 
BRCAl  orBRCA2 

Results  of  the  analysis  of  BRCAl  zxid  BRCAl  in  compari¬ 
son  to  the  identified  risk  factors  were  used  as  the  basis  of 
polychotomous  logistic  regression  analysis. 

Following  the  model-fitting  procedure  described  in  the 
Methods,  we  obtained  a  mathematical  fit  for  the  probability 
of  detecting  a  deleterious  mutation  in  BRCAl  or  BRCAl  in 
women  diagnosed  with  breast  cancer  before  age  50.  These 
results  are  listed  in  Table  3.  The  presence  of  ovarian  cancer 
in  the  family  history  is  noted  in  particular  to  increase  the 
probability  of  a  mutation,  particularly  in  BRCAl. 

No  significant  factors  emerged  from  the  smaller  sample  of 
women  ascertained  on  the  basis  of  ovarian  cancer  alone. 
Although  male  breast  cancer  was  a  significant  predictor  of  a 
BRCAl  mutation,  the  number  of  families  with  a  history  of 
male  breast  cancer  (four)  was  small  and  so  we  have  not 
included  it  as  a  predictive  factor  in  Table  3. 


mutations  in  BRCAl  AND  BRCA2 
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Table  3.  Modeled  ProbobiliHes  of  Women  With  Breast  Cancer  Under  50 


Years  of  Age  Corrying  a  Mutation  in  BRCAl  or  BRCA2 


Any 

Relative  Any 

With  BrCA  Relotive 

<  50  Years?  With  OvCa? 

Probond: 
Bilateral 
BrCo  or 
OCa? 

Probond: 
BfCa  <  40? 

Modeled  Modeled 
Probobilify  Probability 
ofMutoHon  ofMutorion 
in  8RCA;  inB/?CA2 
{%)  (%) 

Modeled 
Probability 
of  Mutotion 
in  BRCAJ 
orBRCA2l%] 

• 

10.1 

14.5 

25 

• 

• 

28.2 

11.6 

40 

• 

• 

41.5 

9.5 

51 

• 

• 

• 

71.1 

4.7 

76 

• 

22.9 

12.5 

35 

• 

• 

22.9 

12.5 

35 

• 

• 

65.0 

5.7 

71 

• 

• 

• 

65.0 

5.7 

71 

• 

• 

22.9 

12.5 

35 

• 

• 

• 

50.9 

7.9 

59 

• 

• 

• 

65.0 

5.7 

71 

• 

• 

• 

• 

86.7 

2.2 

89 

Results  of  Logistic  Analysis  (or  Women  Ascertoined  by  DIognosis  of  Breost  Concer  Before 
tfie  Age  of  50  Years 


Scaled 


Coefficient 

SE 

Z Score 

p 

Deviance 

B/?CA]  intercept 

-2.01 

0.34 

5.9 

.0000 

BRCA2  intercept 

-1.65 

0.22 

7.5 

.0000 

78.31 

BRCA]  ovarian  relative 

0.97 

0.37 

2.7 

.0079 

72.90 

8RCA1  2  sites 

1.83 

0.66 

2.8 

.0052 

68.98 

8RCA2  male  breast 

2.14 

1.03 

2.1 

.0380 

64.14 

BRCA]  diagnosis  <  40 

and  breast  relative 

<  50  interaction 

1.25 

0.36 

3.5 

.0006 

52.53 

NOTE.  Based  on  analysis  of  women  with  at  least  1  first-  or  second-degree 
relative  with  ovarian  cancer  or  breast  cancer  before  50  years  of  age. 


DISCUSSION 

While  it  has  been  estimated  that  7%  and  10%  of  breast 
and  ovarian  cancer  are  hereditary,^  the  proportion  of  heredi¬ 
tary  breast  and  ovarian  cancers  attributable  to  mutations  in 
BRCA/  and  BRCA2  remains  unclear.  It  was  originally 
estimated  that  mutations  in  BRCAl  accounted  for  45%  of 
families  with  hereditary  site-specific  breast  cancer^^  ie, 
exclusive  of  ovarian  cancer.  In  contrast.  Couch  et  al^  found 
mutations  in  BRCAl  in  7%  of  the  women  with  a  family 
history  of  site-specific  breast  cancer  who  were  seen  at  a 
familial  cancer  clinic,  but  many  women  tend  to  overestimate 
the  likelihood  that  they  are  at  risk  of  hereditary  breast 
cancer^ ^  and  therefore  may  refer  themselves  to  such  clinics 
despite  an  absence  of  risk  factors  such  as  early  age  of  onset 
of  breast  cancer.  We  identified  mutations  of  BRCAl  or 
BRCA2  in  21  of  51  (41%)  women  with  breast  cancer  before 
age  50  who  had  two  or  more  relatives  with  early-onset  breast 
cancer  but  none  with  ovarian  cancer,  which  suggests  that 
mutations  in  BRCAl  and  BRCA2  may  indeed  account  for  a 
substantial  proportion  of  women  with  hereditary  site- 
specific  early-onset  breast  cancer. 

The  probability  of  a  mutation  in  either  of  these  genes  is 


greater  if  ovarian  cancer  is  present  in  the  family  history.  As 
estimated  from  genetic  linkage  analysis,  mutations  in  BRCA  1 
were  initially  believed  to  be  present  in  the  majority  (88%)  of 
families  with  a  history  of  ovarian  as  well  as  breast  cancer.*^ 
and  it  has  been  demonstrated  that  germline  mutations  in 
BRCAl  are  more  prevalent  among  families  with  both 
early-onset  breast  cancer  and  ovarian  cancer  than  families 
with  site-specific  breast  cancer.^-^  Among  the  panicipants  of 
this  study,  we  observed  deleterious  mutations  in  either 
BRCAl  or  BRCA2  in  55  of  1 10  (50%)  women  from  families 
with  both  early-onset  breast  cancer  and  ovarian  cancer, 
including  39  mutations  in  BRCAl  and  16  in  BRCA2. 

It  is  not  known  whether  most  hereditary  breast  cancer  is  in 
fact  site-specific  or  associated  with  ovarian  cancer.  .A  family 
history  of  ovarian  cancer  was  present  in  nearly  half  of  the 
families  of  women  enrolled  onto  this  study.  This  is  notable 
because  the  incidence  of  ovarian  cancer  (15  per  100.000)-° 
is  even  lower  than  the  incidence  of  breast  cancer  below  age 
50  (32  per  100,000).-^  If  this  is  a  true  indication  of  the 
frequent  association  of  ovarian  cancer  with  hereditary  breast 
cancer,  then  studies  of  site-specific  breast  cancer  families^*-- 
may  significantly  underestimate  the  role  of  mutations  in 
BRCAl  and  BRCA2  in  hereditary  breast  cancer.  However, 
we  cannot  rule  out  that  the  prevalence  of  families  with  a 
history  of  ovarian  cancer  in  our  study  was  an  artifact  of 
ascertainment. 

Although  deleterious  mutations  were  identified  in  39%  of 
the  women  analyzed,  another  23%  carried  mutations  not  yet 
established  to  adversely  affect  protein  function.  Many  of 
these  are  in  fact  likely  to  increase  the  risk  of  breast  and 
ovarian  cancer.  For  example,  intronic  mutations  that  occur 
one  and  two  nucleotides  from  the  ends  of  the  exons  are 
likely  to  interfere  with  mRNA  splicing  and  stability,  and  we 
are  currently  analyzing  such  variants  for  this  possibility. 
Also  excluded  from  the  deleterious  category  were  most 
missense  mutations,  some  of  which,  such  as  AI708E-^ 
(A1708E  is  also  referred  to  as  Alal708Glu)  in  BRCAl  and 
Y42C  in  BRCA2r‘^  may  well  be  deleterious.  As  the  clinical 
significance  of  such  mutations  becomes  more  certain,  the 
prevalence  of  mutations  in  BRCAl  and  BRCA2  that  confer 
susceptibility  to  breast  and  ovarian  cancer  will  likely 
increase. 

Overall,  33%  of  the  deleterious  mutations  were  found  in 
BRCA2.  This  is  substantially  higher  than  a  recent  estimate  of 
the  contribution  of  BRCA2  to  very-early-onset  breast  cancer 
in  a  study  of  women  with  breast  cancer  diagnosed  before  age 
32.*  In  our  study,  the  proportion  of  breast  cancers  associated 
with  mutations  in  BRCAl  declined  with  increasing  age  of 
onset  to  age  50,  while  the  proportion  associated  with 
mutations  in  BRCA2  remained  roughly  unchanged  (Table  2, 
row  b).  Thus,  among  women  in  this  study,  germline  muta- 
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tions  in  BRCA2  were  less  frequent  than  those  in  BRCAI  in 
women  diagnosed  with  breast  cancer  before  age  40»  but 
among  women  diagnosed  between  40  and  49»  mutations 
were  found  nearly  equally  in  BRCAI  and  BRCA2.  An 
analysis  that  included  only  women  diagnosed  before  age  32 
would  therefore  presumably  lead  to  an  underestimation  of 
the  prevalence  of  mutations  in  BRCA2} 

Because  of  the  strong  association  between  germline 
mutations  in  BRCAI  and  ovarian  cancer,^  a  family  history  of 
ovarian  cancer  has  been  cited  as  an  indication  to  look  for 
mutations  in  that  gene.-^  However,  in  our  study,  30  of  the 
germline  mutations  identified  in  women  from  breast-ovarian 
families  occurred  in  BRCA2,  which  illustrates  the  limitation 
of  restricting  analysis  to  BRCAI  in  a  woman  with  a  personal 
or  family  history  of  ovarian  cancer.  Conversely,  there  have 
been  attempts  to  use  the  location  of  mutations  to  predict  the 
likelihood  of  developing  ovarian  cancer.  Specifically,  it  has 
been  suggested  that  ovarian  cancer  is  most  likely  to  be 
associated  with  mutations  in  the  proximal  third  of  BRCAI 
Our  data,  as  well  as  those  of  others.-  do  not  provide  any 
evidence  to  suppon  such  an  association. 

One  of  the  most  important  findings  in  this  analysis  was  the 
obser\'ation  that  among  women  in  this  study  with  breast 
cancer,  those  with  mutations  in  BRCAI  and  BRCA2  were  at  a 
lO-fold  increased  risk  of  developing  ovarian  cancer.  Signifi¬ 
cantly.  mutations  in  BRCA2  w'ere  as  likely  as  those  in 
BRCAI  to  be  associated  with  the  development  of  ovarian 
cancer  following  breast  cancer  in  these  women.  Thus, 
recommendations  for  BRCAI  mutation  carriers  with  regard 
to  surv'eillance-^  or  consideration  of  prophylactic  oophorec¬ 
tomy-^  may  apply  to  women  with  breast  cancer  who  carry 
germline  mutations  in  BRCA2. 

Although  we  were  able  to  estimate  from  this  analysis  the 
relative  likelihood  of  a  mutation-carrier  and  non-mutation- 
carrier  developing  ovarian  cancer  as  a  second  malignancy,  it 
was  not  possible  from  this  study  to  estimate  the  penetrance 
of  mutations  in  BRCAI  and  BRCA2  with  regard  to  de  novo 
ovarian  cancer.  Previous  analyses  of  women  from  families 
with  numerous  instances  of  breast  and  ovarian  cancer  have 
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estimated  that  a  mutation  in  BRCAI  confers  a  44  risk  of 
ovarian  cancer,"^  which  is  higher  than  the  risk  recently 
estimated  for  women  analyzed  without  regard  to  family 
history.^*^  The  actual  risk  for  women  with  the  types  of  family 
histories  as  represented  in  this  study  (Table  1)  may  be 
between  these  two  figures,  although  it  should  be  noted  that 
there  are  families  in  which  mutations  in  BRCAI  and  BRCA2 
seem  to  confer  a  particularly  high  risk  of  ovarian  carci- 
noma.-^-^^ 

Surprisingly,  we  did  not  find  that  Ashkenazi  ancestry  was 
associated  with  a  significantly  increased  likelihood  of  identi¬ 
fying  a  deleterious  mutation  in  BRCAI  and  BRCA2.  Rather 
than  contradicting  previous  studies^’* that  clearly  indicate 
an  increased  prevalence  of  certain  mutations  among  Ashken¬ 
azim,  this  may  instead  indicate  that  in  the  setting  of  a  strong 
family  history,  Ashkenazi  ancestry  does  not  discriminate 
between  carriers  and  noncarriers  of  mutations  in  BRCAI  and 
BRCA2.  Another  related  finding  was  that  two  of  the  20 
(10%)  mutations  found  in  Ashkenazi  women  were  novel 
mutations  not  previously  described  in  this  population.  In 
conjunction  with  other,  independent  observations  of  such 
mutations,^^  this  indicates  that  Ashkenazi  women  who  lack 
the  three  most  common  mutations  in  this  group  may  benefit 
from  complete  analysis  of  BRCAI  and  BRCA2. 

Because  mutations  in  BRCAI  and  BRCA2  are  relatively 
uncommon  in  the  general  population,  the  appropriate  use  of 
genetic  identification  of  hereditary  cancer  requires  identifica¬ 
tion  of  individuals  with  a  high  likelihood  of  carrying  a 
mutation.^*^  For  some  hereditary  cancer  syndromes,  such  as 
hereditary  nonpolyposis  colorectal  cancer,  criteria  have  been 
established^^  that  provide  specific  guidelines  for  the  identifi¬ 
cation  of  such  individuals.-'^  We  hope  that  the  modeled 
probabilities  based  on  our  data  will  be  similarly  useful  in 
identifying  women  who  are  likely  to  carry  a  predisposing 
mutation  in  BRCAI  qtBRCA2. 
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Thalidomide  Study 

What  is  the  purpose  of  this  study? 

The  purpose  of  this  research  study  is  to  find  out  if  the  drug,  Thalidomide,  slows  or  controls  the 
growth  of  your  breast  cancer.  We  will  look  at  possible  side  effects  and  how  they  impact  your 
lifestyle. 


What  does  the  study  involve?  What  kinds  of  tests  and  treatments? 

Prior  to  entering  the  study,  it  is  important  that  we  be  able  to  accurately  describe  and  measure 
your  disease.  This  can  be  done  using  x-rays,  CT  scans  or  MRIs,  whichever  your  doctor  feels  is 
most  appropriate.  You  will  also  be  asked  to  have  blood  tests,  urinalysis,  EKG  arid  a  health  history 
and  physical  before  starting  the  study  dmg.  The  actual  study  involves  your  taking  between  1  and 
12  tablets  a  day  (depending  on  your  body  weight)  for  8  weeks.  At  8  weeks,  we  will  re-evaluate 
the  status  of  your  disease. 

During  the  initial  8  weeks  of  treatment,  we  will  be  collecting  blood  samples  to  measure  the  drug 
level  in  the  blood  and  to  monitor  any  side  effects  of  the  drug.  On  Day  1  (the  first  day  you  receive 
drug)  you  will  need  to  stay  at  the  doctor’s  office  for  8  hours  because  you  will  be  having  blood 
samples  drawn  at  certain  time  points  during  that  time.  A  total  of  11  blood  samples  will  be  drawn 
on  the  first  day  and  you  will  be  asked  to  return  the  following  day  for  2  more  samples  at  9:00am 

and  1:00pm. 

You  will  be  asked  to  return  to  your  doctor’s  office  every  two  weeks  for  a  history  and  physical  and 
to  monitor  your  progress  while  receiving  this  medication.  During  these  visits,  additional  blood 
samples  will  be  drawn  and  you  will  be  monitored  for  side  effects  of  the  study  drug.  At  the  end  ot 
8  weeks  you  will  repeat  the  same  tests  you  had  prior  to  taking  the  drug  Thalidomide. 


What  is  likely  to  happen  in  my  case  with,  or  without,  this  new  research 
treatment? 


With  this  new  treatment,  you  could  see  your  breast  cancer  decrease  or  stabilize.  However,  it  is 
also  possible  that  you  would  not  see  any  benefit. 


What  are  other  choices  and  their  advantages  and  disadvantages? 

You  will  be  offered  other  standard  treatments  such  as  chemotherapy  and/or  radiation,  surgery  or 
other  research  drugs.  You  may  also  choose  no  treatment  and  we  will  follow  you  closely,  treat  any 
symptoms  related  to  your  disease,  and  support  you  in  any  way  possible. 
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How  could  the  study  effect  my  daily  life? 

Medications  effect  people  very  differently.  Thus  it  is  not  certain  how  Thalidornide  will  affect 
you  In  cLs  where  peop  haVe  experienced  side  effects  from  Thahdom.de.  the  -^ost  common 
side  effects  have  been  constipation,  drowsiness,  nausea,  dry  mouth  and  skin,  redness  of  skiii, 
headache  lower  extremity  swelling,  increased  appetite  and  weight  gam,  numbing  and  ung  mg  o 
hands  and  feet.  You  will  also  need  to  see  your  doctdr  twice  a  week  to  have  blood  tests  performed. 


What  side  effects  could  I  expect  from  the  study? 

The  known  side  effects  have  been  constipation,  drowsiness,  nausea,  dry  mouth  and  skin,  redness 
of  skin,  headache,  lower  extremity  swelling,  increased  appetite  and  ® 

tingling  of  hands  and  feet.  You  may  or  may  not  experience  one  or  more  of  these  side  effects. 


How  long  will  the  study  last? 

You  may  continue  on  the  study  drug  as  long  as  your  physician  deems  it  appropriate.  He  or  she 
will  make  this  decision  based  on  your  ability  to  tolerate  the  medication  and  your  diseases  ability 
to  remain  stable  or  decrease. 


Will  I  have  to  bo  hospitalized?  If  so,  how  often  and  for  how  long? 

The  study  does  not  require  you  to  stay  in  the  hospital.  However,  you  m^  experience  side  effects 
that  may  require  hospitalization  to  ensure  your  safety  and  to  treat  side  effects  that  may  occu  . 


Will  I  have  any  costs?  Will  any  of  the  treatments  be  free? 

The  study  medication.  Thalidomide,  is  free.  All  other  medication,  laboratory  fees,  physicians’ 
fees  and  hospital  costs  will  be  charged  to  you  or  your  insurance  company  just  like  anj  other 
medical  service.  Some  insurance  companies  may  not  cover  research  trials.  You  should  speak  w 
your  doctor  about  this  before  agreeing  to  participate  in  the  study. 


If  I  am  harmed  as  a  result  of  the  research,  what  treatment  would  I  be 
entitled  to? 

You  are  entided  to  receive  any  necessary  medical  care  for  injury  or  disease  that  results  from 
participation  in  this  research  study. 


What  types  of  long-term  follow  up  care  is  part  of  the  study? 

The  study  does  not  require  any  long-term  follow  up  care. 
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Study  Contact  information: 

Primary  Physician: 

Research  ^^urset 

Lombardi  Cancer  Center  Principal  Investigator:  Dr.  Said  M.  Baidas 


Georgetown  University  Medical  Center 


Who  is  eligible  for  CARE? 

Since  eligibility  for  the  CARE  program  is 
subject  to  change  as  research  progresses 
please  see  the  insert  for  the  current 
eligibility  criteria. 

Participants  must  be  at  least  age  18  and 
have  at  least  one  living  family  member  who 
has  had  breast  or  ovarian  cancer.  While  the 
CARE  program  focuses  on  women,  male 
relatives  may  also  be  eligible. 


To  learn  more  about  the 
CARE  Program  and  to  find 
out  if  you  are  eligible  to 
participate,  piease  cali 
(202)687-1750 
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Yni  may  have  heard 

or  read  in  the  news  about  breast  and 
ovarian  cancer  susceptibilirs'  genes,  such 
as  BRCAl  and  BRCA2.  Here  is  your 
chance  to  find  out  more. 


The  CARE  (Cancer  Assessment  and 
Risk  Evaluation)  Program  is  a  genetic 
counseling  and  testing  program  offered  by 
the  Lombardi  Cancer  Center  at 
Georgetown  Universiw  Medical  Center. 
Through  the  CARE  Program,  women 
receive  information  and  counseling  about 
their  risks  for  breast  and  ovarian  cancer — 
two  cancers  shown  to  be  related  to  genes 
that  are  inherited,  or  passed  down, 
in  families. 


IMS  is  a  free  program 

that  is  supported  by  research  grants 
from  the  National  Institutes  of  Health, 
the  Department  of  Defense,  and  the 
Susairt  G.  Komen  Foundation. 


Why  should  I  participate  in 
the  CARE  Progtam? 

By  participating  in  the  CARE  Program, 
you  may  learn  valuable  information  about 
your  risk  of  developing  breast  and  ovarian 
cancer  that  will  help  you  in  making  deci¬ 
sions  about  your  health  care. 

You  also  will  be  helping  research  efforts  to 
learn  more  about  the  best  ways  to  educate 
and  counsel  women  who  are  at  increased 
risk  for  breast  and/or  ovarian  cancers. 
Ultimately,  the  goal  is  to  reduce  illness  and 
death  from  these  cancers. 

What  does  the  CARE 
Progiain  involve? 

Each  participant  in  the  CARE  Program 
will  meet  with  a  genetic  counselor  for 
approximately  Ito  2  hours  and  will  receix  e; 

•  a  detailed  family  histoiy'  and  risk  factor 
assessment 

•  genetic  education  and  counseling 

•  guidelines  for  cancer  prevention  and 
screening 

•  option  of  genetic  testing  for  cancer 
susceptibility,  if  eligible 

•  information  regarding  cancer  screening 
services  and  prevention  trials 

Since  the  CARE  Program  is  a  clinical 
research  program,  all  participants  are  asked 
to  complete  four  telephone  interviews 
over  a  one-year  period  to  evaluate  the  ben¬ 
efits  of  the  program  and  develop  future 
genetic  counseling  and  testing  programs. 
All  information  is  confidential. 
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if^(m  had  breast  cancer, , 

you  may  be  eligible  for  CARE  if: 

•  You  were  diaginosed  at  age  45  or 

'  younger,  and  are  of_  Jewish  descent .  .;y 

•  You  were  diagnosed  before  age  50  and 
you  also  have  a  first-degree  relative 
(mother,  sister;^aughter)  who  had 
ovarian  (any  age)  or  breast  cancer  (before 
age  50), ; ;;  i 

•  "You  were  diagnosed  before  age  50  and 

you  also  have  a'flrst-degree  relative  ' 
(mother,  sister,  daughter)  who  had  breast 
cincw  at  any  age  are  of  Jewish 

.  'descent.';:  ’}-- 

If  you  had  ovarian  cancer, 

you  may  be  eligible  for  CARE  If: 

•  You  were  diagnosed  at  age  50  or 
younger,  and  are  of  Jewish  descent  : 


cancer  (before  age  50) 


If  you  have  not  had  breast 
1  or  ovarian  cancer, }  ‘ 

*  yourlfamlly  may  be  eligible  for  CARE'  If : 
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'  ciihical  trial  is  a  systematic  investigation  of  the 

effect  of  materials  or  methods,  according  to  a 
formal  study  plan  and  generally  in  a  human 
population  with  a  particular  disease  or  class  of  diseases. 

How  Clinical  Trials"  for 
Cancer  Work 

In  cancer  research,  a  clinical  trial  generally  refers  to  the 
evaluation  of  treatment  methods,  such  as  surgery,  drugs, 
or  radiation  techniques.  Methods  of  cancer  prevention, 
detection,  or  diagnosis  may  also  be  the  subject  of  such 
studies.  Cancer  clinical  trials  are  conducted  not  only  to 
decrease  illness  and  death  but  also  to  improve  the  meth¬ 
ods  and  procedures  for  cancer  detection,  to  improve  the 
quality  of  life  of  cancer  patients  during  and  after  treat¬ 
ment,  and  to  ultimately  prevent  cancer  altogether. 

Exampies  of  Clinical 
Trials  Protocols 

Clinical  trials  are  conducted  to  explore  new  drug 
developments  for  cancer.  Protocols; 

•  examine  the  integration  of  multiple 
treatment  modalities 

•  test  new  combinations  of  existing  drugs  or  new 
dosing  schedules  and  routes  of  administration 

•  assess  neW  screening  tests 
-•  evaluate  methods  of  supportive  care 

•  teach  and' counsel  individuals  about  lifestyle  and 
behavior  changes 

Clinical  Trial  Categories 

Clinical  trisils  are  generally  categorized  into  four  groups, 
Phase  i,  Phase  II,  Phase  III  and  Phase  IV  trials. 

Phase  1  studies  generally  establish  whether  a  treatment 
is  safe  aild^hich  dosages  may  be  most  effective. 

Phase'  II  s^dii^  assess  the  efficacy  of  treatment,  after 
'^eiir  safe|y  arid  feasibility  has  been  established  in  Phase 

r.l  -Phaseiilj^Sies  compare  effective  treatments,  from 

Phase  JFswdies,  with  currently  accepted  treatments. 

Phas#  ^  collect  and  compare  data  on  estab- 

^j|  Jishedtfeannents. 


Additional  Categories  for 
Clinical  Trials 

Additional  study  categories  that  serve  to  evaluate 
treatments  to  prevent  the  recurrence  of  cancer  after  a 
patient  has  become  clinically  free  of  disease,  and  to 
evaluate  treatments  designed  to  reduce  tumors  to  the 
point  that  they  can  be  treated  with  standard  therapies 
are  considered  adjuvant  and  neoadjuvant  respectively. 

Some  clinical  studies  are  designated  Group  C  and 
Treatment  Referral  Center  (TRC)  protocols.  Group  C 
studies  make  accessible  drugs  that  are  not  yet  commer¬ 
cially  available  but  have  been  submitted  for  or  are  close 
to  approval  by  the  Food  and  Drug  Administration. 
Toxicides  associated  with  Group  C  drugs  are  generally 
manageable  at  local  hospitals,  and  the  drug  is  provided 
by  the  National  Cancer  Institute  to  any  qualified  oncol¬ 
ogist  with  an  eligible  patient.  TRC  protocols  are  a 
limited  mechanism  by  which  treatment  on  a  clinical  trial 
is  provided  at  the  NCI  Clinical  Center  or  at  NCI-funded 
Cancer  Centers  to  patients  for  whom  no  standard  treat¬ 
ments  are  available  and  who  do  not  qualify  for  existing 
clinical  trials. 

Clinical  Trial  Benefits 
to  Patients 

For  each  type  of  clinical  trial  there  may  be  anticipated 
benefits.  In  Phase  I  trials,  there  is  always  the  potential, 
albeit  limited,  for  therapeutic  benefit.  In  Phase  II  trials 
the  therapeutic  outcomes  are  unknown  at  the  outset. 
However,  the  benefit  for  some  patients  is  anticipated 
based  on  preclinical  data.  Ethical  considerations  require 
that  investigators  of  Phase  II  trials  terminate  studies 
when  severe  toxicity  without  compelling  efficacy  is 
observed.  For  patients  participating  in  Phase  III  trials, 
whether  for  primary  treatment  or  supportive  care,  they 
are  receiving  the  most  up-to-date  treatment  for  a  given 
indication.  Supportive  care  studies  serve  to  improve  the 
quality  of  life  for  patients  and  their  families  through 
decreased  discomfort  and  anxiety. 

Cancer  Prevention  &  Early 
Detection  Trials 

Prevention  and  early  detection  studies  assess  prevention 
and  screening  techniques  in  people  at  increased  risk  for 


developing  cancer  or  for  the  population  at  large.  These 
studies  are  designed  to  show  that  cancer  incidence  or 
mortality  is  reduced  because  of  the  intervention. 

Prevention  studies  typically  require  long  follow-up 
to  assess  the  endpoints.  Cancer  prevention  studies 
may  involve  drug  intervention,  prophylactic  therapy, 
education  and  counseling  for  dietary  or  other  life-style 
modification  all  aimed  at  reducing  cancer  incidence  or 
delaying  the  onset  of  cancer.  Cancer  screening  studies 
arc  designed  to  encourage  participants  to  begin  and 
continue  screening  on  a  regular  basis.  Overall  the 
anticipated  benefits  are  a  decrease  in  cancer-related 
mortality  and  an  increase  in  overall  survival.  For 
screening  studies,  the  immediate  outcome  is  a  reduc¬ 
tion  in  the  incidence  of  advanced  cancers. 

Referring  Patients  for 
Participation  in  a  Clinical  Trial 

In  many  cases  clinical  trials  offer  state-of-the-art 
therapeutics  for  persons  diagnosed  with  cancer. 
Generally,  the  trial  compares  state-of-the-art  with 
standard  treatment.  Also,  this  is  a  way  that  patients 
can  contribute  in  a  very'  important  way  to  cancer 
research.  The  decision  to  participate  is  one  that  you 
and  your  patient  should  arrive  at  together.  Some 
issues  you  may  want  to  address  in  making  this 
decision  include: 

•  the  purpose  of  the  study 

•  type  of  tests  or  treatments  involved 

•  advantages  and  disadvantages 

•  study’s  impact  on  the  patient’s  life  and  daily  routine 

•  costs,  side  effects  (if  any),  and  likely  outcomes. 

Payment  for  Clinical  Trials 

For  the  most  part,  clinical  trials  are  paid  for  by  the 
federal  government  and  private  industry  (pharmaceu¬ 
tical  companies).  Physicians  may  sometimes  be  paid 
on  a  per-patient  basis.  Patients  in  a  limited  number  of 
cancer  prevention  and  early  detection  studies  may 
also  be  paid  a  small  fee  to  participate. 
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I  I  you  have  just  been 
diagnosed  with  breast  cancer 
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Appendix  1 


Data  Abstraction  Tools 
for 

BRCA  1/2  Natural  History  Model 


BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


I.  BRCA  1/2  Testing  and  Subsequent  Screening  /  Treatment 


Reference  #: _  Reviewer  initial: _  Date:  /  / 

Entered  in  database(Initial): _ Date:  /  / 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  (circle  all  that  apply)  present: 

1=  Prevalence  of  BRCA  1/2 

2=  Sensitivity  and  specificity  of  BRCA  testing 

3=  Prophylactic  bilateral  mastectomy  (PBM)  among  BRCA-susceptible  women 
4=  Prophylactic  bilateral  oophorectomy  (PBO)  among  BRCA-susceptible  women 
5=  Breast  cancer  screening  among  BRCA-susceptible  women 
6=  Ovarian  cancer  screening  among  BRCA-susceptible  women 
7=  Genetic  counseling 
8=None  of  the  above  (STOP) 

9=  Unknown  (CONFERENCE) 

52.  Meet  criteria  for  potential  eligibility? 

l=Yes  (CONTINUE) 

2=No  (STOP) 

Data  Elements 


D 1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis : 

l=yes  (CONTINUE) 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Study  sample? 

l=patients  at  risk  for  BRCA  mutation  (due  to  family  history  /ethnic  backgroimd) 

2=patients  with  BRCA  mutation 

3=general  population 

4=patients  with  breast  /  ovarian  cancer 

5=other,  specify: _ 


BRCA  test 
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July  30,  1998 


D3.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 

5=0ther  (specify _ ) 

9=Unknown 

D4.  Year  of  Publication:  19 

D5.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D6.  Country 

1=US  (Specify  city: _ ) 

2=Africa  (Specify: _ ) 

3=Eiu:ope  (Specify: _ ) 

4= Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unkno\vn 


D7.  Total  Sample  Size: _ 

D8.  Mean  Age  of  total  sample: _ years 

D9.  +/-  SD _ ^in  mean  age  total  sample 

DIO.  Age  range,  lowest _ years,  total  sample 

Dll.  Age  range,  highest _ years,  total  sample 

D 1 2.  Median  age _ years,  total  sample 

D 1 3 .  Study  entry  criteria: 

Ethnic  background: _ 

Family  history  of  caner: _ 

Others: _ 

D14.  Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=HBOC  (Hereditary  Breast  and  Ovarian  Cancer)  families 

4=Other  hospital  clinic  (Specify: _ ) 

5=Other  (Specify: _ ) 

9=Unknown 


BRCA  test 


2 


July  30,  1998 


D 1 5 .  Description  of  selection  of  study  subj  ects  present: 
l=yes 
2=no 


D16.  Statement  of  response  rate  (follow-up  rate): 

l=yes,  list _ 

2=no 

D17.  Method  for  BRCA  1/2  testing: 

l=Gene  sequencing 
2=Common  mutation  panel 
3=Both 

4=Other,  please  specify _ 

8=Not  applicable 
9=unknown 

D 1 8 .  Prevalence  Rates 


Diagnosis 

N 

Prevalence  rate 

BRCAl  positive 

BRCA2  positive 

BRCA  1/2  positive 

D19.  Probability  of  subsequent  surveillance  and  therapy  after  BRCA  1/2  testing. 


Diagnosis 

p(PBM) 

p(PBO) 

p(Intense 
breast  ca 

screening) 

* 

p(Ususal 
breast  ca 
screening)* 

p(  Usual 
ovarian  ca 
screening)^ 

p(Counseling) 

BRCA1+ 

BRCA2+ 

BRCA  1/2+ 

BRCA  1/2- 

No  test 

*:  Mammography  /  CBE  at  every _ . 

1 :  Annual  mammography  /  CBE  at  50  years  old  and  above. 
2:  Bimanual  examination  only. 


BRCA  test 
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D20. 


Sensitivity  and  Specificity  of  BRCA  testing--  Common  mutation 


Type  of  common  mutation  examined: _ 

Gold  standard  for  diagnosis:  Full  gene  sequencing.  Other: 


BRCA  + 

BRCA- 

Total 

Test  positive 

Test  negative 

Total 

D21 .  Age  stratification  of  prevalence  rates  possible? 
l=yes  (GO  TO  D22) 

2=no  (STOP) 

D22.  Please  include  tables  here  with  listing  of  age  strata  and  prevalence  rates. 


BRCA  test 
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BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


11.  Disease  initiation  model  (prevalence  &  incidence) 


Reference  #: _  Reviewer  initial: _  Date: 

Entered  in  database(Initial): _ Date: 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 
Inclusion  questions 

5 1 .  Study  sample  BRCA  positive? 

l=Yes 

2=No  (STOP) 

52.  Data  on  (circle  all  that  apply)  present: 

1=  Prevalence  of  breast  cancer 
2=  Prevalence  of  ovarian  cancer 
3=  Incidence  of  breast  cancer 
4=  Incidence  of  ovarian  cancer 
5=None  of  the  above  (STOP) 

53.  Meet  criteria  for  potential  eligibility? 

1-Yes  (CONTINUE) 

2=No  (STOP) 

Data  Elements 


D1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis: 
l=yes  (CONTINUE) 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Study  Design: 

1 -cohort 
2=case-control 
3-cross-sectional 
4=case  series  (N>5) 

5-Other  (specify _ ) 

9-Unknown 


Disease  initiation 
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D3.  Year  of  Publication:  19 

D4.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 _ 

D5.  Country 

1=US  (Specify  city; _ 

2=Afiica  (Specify; _ 

3=Europe  (Specify: _ 

4=Asia  (Specify: _ 

5=Central  and  South  America  (Specify: 

6=Other  (Specify: _ 

9=Unknown 

D6.  Total  Sample  Size: _ 

D7.  Mean  Age  of  total  sample: _ years 

D8.  +/-  SD _ in  mean  age  total  sample 

D9.  Age  range,  lowest _ years,  total  sample 

DIO.  Age  range,  highest _ years,  total  sample 

Dll.  Median  age _ years,  total  sample 

D12.  Study  entry  criteria: 

Ethnic  background: _ 

Family  history  of  cancer: _ 

Others: _ 

D13.  Study  setting: 

l=Population  based 
2=Hospital  gynecology/colposcopy  clinic 
3=HBOC  (Hereditary  Breast  and  Ovarian  Cancer)  families 

4=Other  hospital  clinic  (Specify: _ ) 

5=Other  (Specify: _ ) 

9=Unknown 

D14.  Description  of  selection  of  study  subjects  present: 
l=yes 
2=no 


3 

3 

3 

J 

_ ) 


Disease  initiation 


6 


D 1 5 .  Statement  of  response  rate: 

l=yes,  list _ 

2=no 

D16.  Method  for  BRCA  1/2  testing; 

l=Gene  sequencing 
2=Common  mutation  panel 
3=Both 

4=Other,  please  specify _ 

8=Not  applicable 
9=unknown 


D27.  Breast  cancer  prevalence  and  incidence  rates  for  BRCA+  subjects: 


Diagnosis 

Breast  Cancer  Prevalence 

Breast  Cancer  Incidence 

N 

Rate 

N 

Rate 

Time  interval 

BRCAl  + 

BRCA2+ 

BRCA  1/2  + 

D 1 8.  Ovarian  cancer  prevalence  and  incidence  rates  for  BRCA+  subjects: 


Diagnosis 

Ovarian  Cancer  Prevalence 

Ovarian  Cancer  Incidence 

N 

Rate 

N 

Rate 

Time  interval 

BRCAl  + 

BRCA2  + 

BRCA  1/2  + 

D1 9.  Age  stratification  of  results  possible? 
l=yes 
2=no 

D20.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 


Disease  initiation 
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BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


III.  Breast/Ovarian  Cancer  Surveillance  (Sensitivity  &  Specificity) 


Reference  #: _  Reviewer  initial: _  Date: 

Entered  in  database(Initial): _ Date:  /  / 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  cancer  surveillance  (circle  all  that  apply)  present: 

l=Manimography/CBE  for  breast  cancer 
2=Binianual  examination  for  ovarian  cancer 
3=Trans-vaginal  ultrasound  (TVU)  for  ovarian  cancer 
4=CA-125  for  ovairian  cancer 
8=None  of  the  above  (STOP) 

9=Other  (CONFERENCE) 

52.  Data  on  sensitivity  and  specificity  of  the  above  surveillance  tests  present? 

l=yes  (CONTINUE) 

2=no  (STOP) 

53.  Results  of  the  surveillance  test  blinded  to  screening  diagnosis? 

l=Yes 

2=No  (STOP) 

3=Unknown  (CONFERENCE) 

54.  Meet  criteria  for  potential  eligibility? 

l=yes  (CONTINUE) 

2=no  (STOP) 

Data  Elements 


D 1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis : 

l=yes  (CONTINUE) 

2=no  (STOP) 

3=unsure  (CONFERENCE) 


Cancer  surveillance 
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D2.  Study  sample? 

l=women  at  risk  for  breast  cancer  (defined  as  having  suspicious  lesions  found  in 
mammography  or  CBE) 

2=women  at  risk  for  ovarian  cancer  (with  suspicious  lesions) 

3—  women  with  breast  cancer  (STOP) 

4=women  with  ovarian  cancer  (STOP) 

5=healthy  and  at-risk  women  (Keep  if  separate  analysis  for  the  at-risk  women  is 
possible) 

5=healthy  women  (no  suspicions  of  cancer) 

6=other  (Specify:_ _ ) 

9=unknown 

D3.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 

5=Other  (specify _ ) 

9=Unknown 

D4.  Year  of  Publication:  19 

D5.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D6.  Country 

1=US  (Specify  city: _ ) 

2=Africa  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4= Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unknown 


D7.  Total  Sample  Size: _ 

D8.  Mean  Age  of  total  sample: _ years 

D9.  +/-  SD _ ^in  mean  age  total  sample 

DIO.  Age  range,  lowest _ years,  total  sample 

Dll.  Age  range,  highest _ years,  total  sample 

D 1 2 .  Median  age _ years,  total  sample 


Cancer  surveillance 
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July  30,  1998 


D13.  Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify: _ ) 

9=Unkno\vn 

D14.  Description  of  selection  of  study  subjects  present: 
l=yes 
2=no 


D 1 5 .  Statement  of  response  rate: 

l=yes,  list _ 

2=no 


D16.  Gold  standard  diagnosis  for  breast  cancer : 

l=Mastectomy,  lumpectomy,  or  excisional  biopsy 
2=Core  biopsy,  FNA,  or  sterotactic  needle 
3=Clinical  follow-up 

(Min.  duration _ mos.  Average  duration _ ^mos.) 

4=Other  (specify:) _ 

8=Not  applicable 
9=Unkonwn 

D 1 7.  Gold  standard  diagnosis  for  ovarian  cancer: 

1=  Oophorectomy 
1=  Ovarian  biopsy 
3=Clinical  follow-up 

(Min.  duration _ mos.  Average  duration _ ^mos.) 

4=Other  (specify:) _ 

8=Not  applicable 
9=Unkonwn 

D18.  Sensitivity  and  Specificity  of  mammography  for  patients  with  breast  cancer. 


#Pts  with  breast 

cancer 

Breast  cancer  (+) 

Breast  cancer  (-) 

Total 

Mammography  (+) 

Mammography  (-) 

Total 

Cancer  surveillance 
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D 1 9.  Sensitivity  and  Specificity  of  CBE  patients  with  breast  cancer. 


#Pts  with  breast 

cancer 

Breast  cancer  (+) 

Breast  cancer  (-) 

Total 

CBE  (+) 

CBE  (-) 

Total 

D20.  Sensitivity  and  Specificity  of  mammography/CBE  for  patients  with  breast  cancer. 


#Pts  with  breast  cancer 

Breast  cancer  (+) 

Breast  cancer  (-) 

Total 

Mammography/CBE  (+) 

Mammography/CBE  (-) 

Total 

D21 .  Age  stratification  of  sensitivity  and  specificity  of  mammography  possible? 
l=yes  (GO  TO  D22) 

2=no  (GO  TO  D  23) 


D22.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 


D23.  Sensitivity  and  Specificity  of  bimanual  examination  for  patients  with  ovarian  cancer. 


#Pts  with  ovarian  cancer 

Ovarian  cancer  (+) 

Ovarian  cancer  (-) 

Total 

Bimanual  exam  (+) 

Bimanual  exam  (-) 

Total 

Cancer  surveillance 
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D24.  Sensitivity  and  Specificity  of  trans- vaginal  ultrasound  (TVU)  for  patients  with  ovarian 
cancer. 


#Pts  with  ovarian  cancer 

Ovarian  cancer  (+) 

Ovarian  cancer  (-) 

Total 

TVU(+) 

TVU  (-) 

Total 

D25.  Sensitivity  and  Specificity  of  CA-125  for  patients  with  ovarian  cancer. 


#Pts  with  ovarian  cancer 

Ovarian  cancer  (+) 

Ovarian  cancer  (-) 

Total 

CA-125  (+) 

CA-125  (-) 

Total 

Cancer  surveillance 
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July  30,  1998 


BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


IV.  Cancer  initiation  (Cancer  staging  by  surveillance  methods) 


Reference  #: _  Reviewer  initial: _  Date:  /  / 

Entered  in  database(Initial): _ Date: 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  cancer  surveillance  (circle  all  that  apply)  present: 

l=Intense  breast  cancer  screening 
2=Prophylactic  bilateral  mastectomy 
3=Ovarian  cancer  screening 
4=Prophylactic  bilateral  oophorectomy 
8=None  of  the  above  (STOP) 

9=Unknown  (CONFERENCE) 

52.  Data  on  stages  of  cancer  diagnosis  found  through  the  above  surveillance  or  procedures 
present? 

l=yes  (CONTINUE) 

2=no  (STOP) 

53.  Meet  criteria  for  potential  eligibility? 

l=yes  (CONTINUE) 

2=no  (STOP) 


Data  Elements 

D1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis: 

l=yes  (CONTINUE) 

2=no  (STOP) 

3=unsure  (CONFERENCE) 


CA  initiatioin 
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July  30, 1998 


D2.  Study  sample? 

l=patients  at  risk  for  breast  cancer. 

Define : _ 

2=patients  at  risk  for  ovarian  cancer, 

Define : _ 

3=patients  with  breast  cancer  (STOP) 
4=patients  with  ovarian  cancer  (STOP) 
5=healthy  (no  suspicion  of  cancer) 

6=other  (Specify: _ 

9=unknown 

D3.  Study  samples  were  BRCA  positive? 
l=Yes 
2=No 
3=  Mixed 
4=Unknown 

D4.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 

5=Other  (specify _ ) 

9=Unknown 

D5.  Year  of  Publication:  19 


D6.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D7.  Country 

1=US  (Specify  city: _ ) 

2= Africa  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4=Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: 

6=Other  (Specify: _ ) 

9=Unknown 


D8.  Total  Sample  Size: _ 

D9.  Mean  Age  of  total  sample: _ years 

DIO.  +/-  SD _ ^in  mean  age  total  sample 

14 


CA  initiatioin 


Dll. 

Age  range,  lowest _ 

_ years,  total  sample 

D12. 

Age  range,  highest  _ 

_ years,  total  sample 

D13. 

Median  age  years,  total  sample 

D14. 

Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify: _ ) 

9=Unknown 

D 1 5 .  Description  of  selection  of  study  subj  ects  present: 
l=yes 
2=110 

D 1 6.  Statement  of  response  rate: 

l=yes,  list _ 

2=no 

D 1 7.  Types  of  breast  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=TNM 

3=AJCC 

4=0ther,  specify: _ 

5=Not  applicable 

D1 8.  Types  of  ovarian  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=FIG0 

3=AJCC 

4=0ther,  specify: _ 

5=Not  applicable 

D19.  Frequency  of  stages  of  breast  cancer  found  by  intense  screening  or  PBM: 
Definition  of  intense  breast  cancer  screening: _ 


In  situ  (%) 

Local  (%) 

Regional  (%) 

Distant  (%) 

Time 

interval 

Intense 

screening 

PBM 

CA  initiatioin 
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D20.  Frequency  of  stages  of  ovarian  cancer  found  by  screening  or  PBO: 


Definition  of  intense  breast  cancer  screening: 


In  situ  (%) 

Local  (%) 

Regional  (%) 

Distant  (%) 

Time  interval 

Bimanual  exam. 

Intense  screening 

PBO 

D2 1 .  Age  stratification  of  results  possible? 
l=yes 
2=no 

D22.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 


CA  initiatioin 
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BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


V.l.  Breast  cancer  treatment  by  stages 


Reference  #: _  Reviewer  initial: _  Date:  /  / 

Entered  in  database(Initial): _ Date: 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  stages  of  breast  cancer  present? 

l=yes 

2=no  (STOP) 

52.  Data  on  breast  cancer  treatment  available? 

l=Yes 

2=No  (STOP) 

53.  Data  on  types  of  treatment  received  at  certain  breast  cancer  stages  available? 

l=Yes 

2=No  (STOP) 

Data  Elements 


D 1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis : 

l=yes 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Study  samples  were  BRCA  positive? 
l=Yes 
2=No 
3=Mixed 
4=Unknown 


Breast  CA  tx 
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D3.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 
5=Other  (specify  ) 
9=Unknown 

D4.  Year  of  Publication:  19 

D5.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D6.  Country 

1=US  (Specify  city: _ ) 

2=Affica  (Specify: _ ) 

3=Europe  (Specify:  ) 

4= Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unknown 


D7. 

Total  Sample  Size: 

D8. 

Mean  Age  of  total  sample:  years 

D9. 

+/-  SD 

in  mean  age  total  sample 

DIO. 

Age  range,  lowest  _ 

years,  total  sample 

Dll. 

Age  range,  highest 

years,  total  sample 

D12. 

Median  age  years,  total  sample 

D13. 

Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify:  ) 

9=Unknown 

D14.  Description  of  selection  of  study  subjects  present: 
l=yes 
2=no 


Breast  CA  tx 
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D1 5.  Statement  of  response  rate: 

l=yes,  list _ 

2=no 

D 1 6.  Types  of  breast  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=TKM 

3=AJCC 

4=Other,  specify: _ 

5=Not  applicable 

D17.  Type  ofbreast  cancer  surgery: 
l=Mastectomy 

2=Breast  conserving  surgery  (BCS) 
3=Prophylactic  bilateral  mastectomy  (PBM) 

4=Other,  specify: _ 

5=None 

D 1 8 .  Radiation  therapy? 

l=Yes 

2=No 

3=Unknown 

D 1 9.  Axillary  node  dissection  (AND)? 
l=Yes 
2=No 

3=Unknown 

D20.  Chemotherapy? 

l=Adjuvant 
2=  Neo-adjuvant 
3=None 

D2 1 .  Hormonal  therapy  (T amoxifen)? 
l=Yes 
2=No 

3=Unknown 


D22.  Frequency  of  types  of  breast  cancer  treatment  by  stages: 


Check  tx  types  fi-om  D17-D21 

Local  (%) 

Regional  (%) 

Distant  (%) 

D17 

D18 

D19 

D20 

D21 

Total  (by  stage) 

100% 

100% 

100% 

Breast  CA  tx 
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D23 .  Age  stratification  of  results  possible? 
l=yes 
2=no 

D24.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 


Breast  CA  tx 
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BRCA  1/2  NATURAL  HISTORY  MODEL 

DATA  COLLECTION  SHEET 


V.2.  Ovarian  cancer  treatment  by  stages 


Reference  #: _  Reviewer  initial: _  Date: 

Entered  in  database(Initial): _ Date: 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  stages  of  ovarian  cancer  present? 

l=yes 

2=no  (STOP) 

52.  Data  on  ovarian  cancer  treatment  available? 

l=Yes 

2=No  (STOP) 

53.  Data  on  types  of  treatment  received  at  certain  ovarian  cancer  stages  available? 

l=Yes 

2=No  (STOP) 

Data  Elements 


D 1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis: 

l=yes 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Study  samples  were  BRCA  positive? 
l=Yes 
2=No 
3=Mixed 
4=Unknown 


D3.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 

5=Other  (specify _ ) 

9=Unknown 


Ovarian  CA  tx 
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D4.  Year  of  Publication:  19 

D5 .  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D6.  Country 

1=US  (Specify  city: _ ) 

2= Africa  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4= Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unknown 


D7. 

Total  Sample  Size: 

D8. 

Mean  Age  of  total  sample:  years 

D9. 

+/-  SD 

in  mean  age  total  sample 

DIO. 

Age  range,  lowest  _ 

years,  total  sample 

Dll. 

Age  range,  highest 

years,  total  sample 

D12. 

Median  age  years,  total  sample 

D13. 

Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify:  ) 

9=Unknown 

D 1 4.  Description  of  selection  of  study  subj  ects  present: 
l=yes 
2=no 
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D 1 5 .  Statement  of  response  rate : 

l=yes,  list _ 

2=no 

D 1 6.  Types  of  ovarian  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=FIGO 

3=AJCC 

4=Other,  specify: _ 

5=Not  applicable 

D 1 7.  Types  of  ovarian  cancer  treatment  (Circle  all  that  apply): 
l=Total  hysterectomy 
2=  Bilateral  salpingo-oophorectomy 
3=  Unilateral  salpingo-oophorectomy 
4=  Cytoreduction 
5=  Chemotherapy 
6=  Follow-up 

7=Surgical  end-staging  (Second-look  laparotomy) 
D1 8.  Frequency  of  types  of  ovarian  cancer  treatment  by  stages: 


Type  of  tx  from  D17 

Local  (%) 

Regional  (%) 

Distant  (%) 

Total  (by  stage) 

100% 

100% 

100% 

D 1 9.  Age  stratification  of  results  possible? 
l=yes 
2=no 

D20.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 
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Vl.l.  Breast  cancer  progression/recurrence  rates 


Reference  #: _  Reviewer  initial; _  Date:  /  / 

Entered  in  database(Initial): _ Date:  /  / 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 
Inclusion  Questions 

5 1 .  Data  on  stages  of  breast  cancer  present? 

l=yes 

2=no  (STOP) 

52.  Data  on  breast  cancer  treatment  present? 

l=Yes 

2=No  (STOP) 

Data  Elements 


D 1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis : 

l==yes 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Data  on  progression/recurrence  of  breast  cancer  present? 

l=Yes 

2=No  (STOP) 

D3.  Study  samples  were  BRCA  positive? 
l=Yes 
2=No 
3=Mixed 
4=Unknown 


D4.  Study  Design: 

l=cohort 

2=case-control 
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3=cross-sectional 
4=case  series  (N>5) 

5=0ther  (specify _ ) 

9=Unknown 

D5.  Year  of  Publication:  19 


D6.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D7.  Country 

1=US  (Specify  city: _ ) 

2=Affica  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4=Asia  (Specify: _ ) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unknown 


D8. 

Total  Sample  Size: 

D9. 

Mean  Age  of  total  sample:  years 

DIO. 

+/-  SD 

in  mean  age  total  sample 

Dll. 

Age  range,  lowest 

years,  total  sample 

D12. 

Age  range,  highest 

years,  total  sample 

D13. 

Median  age  years,  total  sample 

D14. 

Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify:  ) 

9=Unkno\vn 
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D15.  Description  of  selection  of  study  subjects  present: 
l=yes 
2=no 

D 1 6.  Statement  of  response  rate: 

l=yes,  list _ 

2=no 

D 1 7.  Types  of  breast  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=TNM 

3=AJCC 

4=Other,  specify: _ 

5=Not  applicable 

D1 8.  Type  of  breast  cancer  surgery: 
l^Mastectomy 

2=Breast  conserving  surgery  (BCS) 
3=Prophylactic  bilateral  mastectomy  (PBM) 

4=Other,  specify: _ 

5=None 

D 1 9.  Radiation  therapy? 

l=Yes 

2=No 

3=Unknown 

D20.  Axillary  node  dissection  (AND)? 
l=Yes 
2=No 

3=Unknown 

D2 1 .  Chemotherapy? 

l=Adjuvant 
2=  Neo-adjuvant 
3=None 

D22.  Hormonal  therapy  (Tamoxifen)? 
l=Yes 
2=No 

3=Unkno'wn 
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D23 .  Cancer  progression  /  recurrence : 

Progression:  New  cancer  found  at  a  higher  stage  than  the  starting  stage. 
Recurrence:  New  cancer  found  at  the  same  stage  as  the  starting  stage. 


Starting 

stage 

Number 

F/U  outcomes 

Number 

Rate  of 
change 

F/U  time 
period 

Local 

No  change 

Complication 

Recurrence  (local) 

Regional 

Distant 

Regional 

No  Change 

Complication 

Recurrence  (local/regional) 

Distant 

Distant 

Median  survival 

5-year  survival 

Annual  mortality 

D24.  Age  stratification  of  results  possible? 
l=yes 
2=no 

D25.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 
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VI.2.  Ovarian  cancer  progression/recurrence 


Reference  #: _  Reviewer  initial: _  Date:  /  / 

Entered  in  database(Initial): _ Date:  /  / 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 
Inclusion  Questions 

5 1 .  Data  on  stages  of  ovarian  cancer  present? 

l=yes 

2=no  (STOP) 

52.  Data  on  ovarian  cancer  treatment  present? 

l=Yes 

2=No  (STOP) 

Data  Elements 


D1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis: 
l=yes 

2=no  (STOP) 

3=unsure  (CONFERENCE) 

D2.  Data  on  progression/recurrence  of  ovarian  cancer  present? 
l=Yes 

2=No  (STOP) 

D3.  Study  samples  were  BRCA  positive? 
l=Yes 
2=No 
3=Mixed 
4=Unknown 

D4.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 
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5=0ther  (specify _ ) 

9=Ui)known 

D5.  Year  of  Publication:  19 

D6 .  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 _ 

D7.  Country 

1=US  (Specify  city: _ ) 

2=Africa  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4=Asia  (Specify: _ __) 

5=Central  and  South  America  (Specify: _ ) 

6=Other  (Specify: _ ) 

9=Unknown 


D8. 

Total  Sample  Size: 

D9. 

Mean  Aee  of  total  sample:  years 

DIO. 

+/-SD 

in  mean  age  total  sample 

Dll. 

Age  range,  lowest 

years,  total  sample 

D12. 

Age  range,  highest 

years,  total  sample 

D13. 

Median  age  years,  total  sample 

D14. 

Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinic 

3=Other  hospital  clinic  (Specify: _ ) 

4=Other  (Specify:  ) 

9=Unknown 
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D 1 5 .  Description  of  selection  of  study  subj  ects  present: 
l=yes 
2=no 

D 1 6.  Statement  of  response  rate: 

l=yes,  list _ 

2=no 

D 1 7.  Types  of  ovarian  cancer  classification  used: 

1=SEER  (local,  regional,  distant) 

2=FIGO 

3=AJCC 

4=Other,  specify: _ 

5=Not  applicable 

D 1 8 .  Types  of  ovarian  cancer  treatment  (Circle  all  that  apply) : 
l=Total  hysterectomy 
2=  Bilateral  salpingo-oophorectomy 
3=  Unilateral  salpingo-oophorectomy 
4=  Cytoreduction 
5=  Chemotherapy 
6=  Follow-up 

7=Surgical  end-staging  (Second-look  laparotomy) 

D 1 9.  Cancer  progression  /  recurrence: 

Progression:  New  cancer  found  at  a  higher  stage  than  the  starting  stage. 
Recurrence:  New  cancer  found  at  the  same  stage  as  the  starting  stage. 


Starting 

stage 

Number 

F/U  outcomes 

Number 

Rate  of  change 

F/U  time  period 

Local 

No  change 

Complication 

Recurrence  (local) 

Regional 

Distant 

Regional 

No  Change 

Complication 

Recurrence 

(local/regional) 

Distant 

Distant 

Median  survival 

5-year  survival 

Annual  mortality 
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D20.  Age  stratification  of  results  possible? 
l=yes 
2=no 

D21 .  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 
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VII.  Cancer  incidence  after  surgical  or  chemo-  prophylaxis 


Reference  #: _  Reviewer  initial: _  Date: 

Entered  in  database(Initial): _ Date: 


Origin  of  Data 

1  =  published  paper 

2  =  letter  to  editor 

3=  Other,  please  specify _ 

If  total  number  of  subjects  >  5,  proceed;  if  fewer,  stop. 

Inclusion  Questions 

5 1 .  Data  on  prophylaxis  (circle  all  that  apply)  present: 

l=Prophylactic  bilateral  mastectomy 
2=Prophylactic  bilateral  oophorectomy 
3=Tomaxifen  prophylaxis 
4=Raloxifene  prophylaxis 
8=None  of  the  above  (STOP) 

52.  Data  on  incidence  of  cancer  developed  after  prophylaxis  present? 

l=yes  (CONTINUE) 

2=no  (STOP) 

53 .  Meet  criteria  for  potential  eligibility? 

l=yes  (CONTINUE) 

2=no  (STOP) 


Data  Elements 

D1 .  Raw  data  presented  in  sufficient  detail  for  re-analysis: 
l=yes  (CONTINUE) 

2=no  (STOP) 

3=unsure  (CONFERENCE) 


D2.  Study  sample? 

l=patients  at  risk  for  breast  cancer, 
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Define : _ 

2=patients  at  risk  for  ovarian  cancer, 

Define : _ 

6=other  (Specify: _ 

9=unknovvn 

D3,  Study  samples  were  BRCAl  or  BRCA2  positive? 
l=Yes,  BRCAl  positive. 

2=Yes,  BRCA2  positive. 

3=Yes,  either  BRCAl  or  BRCA2  positive. 
4=Yes,  BRCAl  and  BRCA2  positive. 
5=No. 

6=Unknown 

D4.  Study  Design: 

l=cohort 
2=case-control 
3=cross-sectional 
4=case  series  (N>5) 

5=Other  (specify  ) 

9=Unknown 

D5.  Year  of  Publication:  19 


D6.  Year  of  data  collection: 

Start:  19 _ 

Finish:  19 


D7.  Country 

1=US  (Specify  city: _ ) 

2=Affica  (Specify: _ ) 

3=Europe  (Specify: _ ) 

4= Asia  (Specify: _  ) 

5=Central  and  South  America  (Specify: 

6=Other  (Specify: _ ) 

9=Unknown 


D8.  Total  Sample  Size: _ 

D9.  Mean  Age  of  total  sample: _ years 

DIO.  +/-  SD _ ^in  mean  age  total  sample 


Dll.  Age  range,  lowest _ years,  total  sample 

D 1 2.  Age  range,  highest _ years,  total  sample 
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D 1 3 .  Median  age _ years,  total  sample 

D14.  Study  setting: 

l=Population  based 

2=Hospital  gynecology/colposcopy  clinie 

3=Otlier  hospital  clinic  (Specify: _ ) 

4=Other  (Specify:  ) 

9=Unkno\vn 

D 1 5 .  Description  of  selection  of  study  subj  ects  present: 
l=yes 
2=no 

D 1 6.  Statement  of  response  rate: 

l=yes,  list _ 

2==no 

D17.  Breast  cancer  incidence  after  “PBM”  or  “No  PBM”: 


Breast  CA 

No  breast  CA 

Incidence 

Time  interval 

PBM 

No  PBM 

Relative  risk  (No  PBM  vs  PBM): _ 

D1 8.  Ovarian  cancer  incidence  after  PBO  or  “No  PBO”: 


Ovarian  CA 

No  ovarian  CA 

Incidence 

Time  interval 

PBO 

No  PBO 

Relative  risk  (No  PBO  vs  PBO): 
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D 1 9.  Breast  cancer  incidence  after  chemo-prophylaxis: 


Chemo-prophylaxis 

Breast  CA 

No  breast  CA 

Incidence 

Time  interval 

Tamoxifen 

No  Tamoxifen 

Raloxifene 

No  Raloxifene 

Relative  risk  (No  vs  Yes): 


D20.  Ovarian  cancer  incidence  after  chemo-prophylaxis: 


Chemo-prophylaxis 

Breast  CA 

No  breast  CA 

Incidence 

Time  interval 

Tamoxifen 

No  Tamoxifen 

Raloxifene 

No  Raloxifene 

Relative  risk  (No  vs  Yes): 


D2 1 .  Age  stratification  of  results  possible? 
l=yes 
2=no 

D22.  If  age  stratification  possible,  please  include  tables  here  with  listing  of  strata. 
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Appendix  2 


Protocol  for  Administration 
of 

CABCAD  Participant  Satisfaction  Survey 


TRAINING  MANUAL  FOR  IMPLEMENTING 
CABCAD  PARTICIPANT  SATISFACTION  SURVEY 


INTRODUCTION 

The  Participant  Satisfaction  Survey  for  the  “A  Coordinated  Approach  to  the  Diagnosis  of  Breast 
Cancer”  study  (CABCAD)  is  designed  to  measure  the  economic  and  satisfaction  outcomes  for  study 
participants.  It  includes  measures  of  participant  time  and  travel  costs,  convenience,  satisfaction,  test 
acceptability,  and  preferences  for  the  diagnostic  tests. 

The  survey  has  been  approved  by  IRB  (#22-96)  and  the  following  instructions  coincide  with  the 
descriptions  in  both  the  study  protocol  and  the  participant  consent  form.  Informed  consent  is  obtained 
as  part  of  the  CBD/CAB  informed  consent.  Participants  are  asked  to  complete  the  survey  which 
should  take  about  10  minutes  to  complete.  Participants  need  not  answer  all  the  questions  if  they  do  not 
want  to,  but  they  can  still  participate  in  this  study. 

MODE  OF  SURVEY  ADMINISTRATION 

The  survey  is  designed  for  self-administration:  Participants  answer  the  questions  on  their  own,  and 
mark  down  their  responses  on  the  survey  form.  An  introductory  paragraph  to  participants  on  the  first 
page  helps  them  to  imderstand  the  content  of  the  survey. 

If  a  participant  is  not  capable  of  filling  out  the  surveys  by  herself  due  to  weakness  resulting  from  the 
disease,  the  study  coordinator  should  read  the  questions  and  categories  of  answers  to  the  participant, 
and  write  down  (circle  down)  the  responses  the  participant  gives. 

RESPONSIBILITIES  OF  THE  STUDY  COORDINATOR 

At  the  end  of  each  clinical  visit,  the  study  coordinator  should: 

(1)  Write  down  the  participant  identification  number  on  the  provided  space  on  the  upper  right 
comer  of  the  first  page  of  the  survey; 

(2)  Hand  the  survey  to  the  participant  and  ask  the  participant  to  complete  the  survey; 

(3)  Inform  participants  of  the  purpose  and  the  time  needed  for  completing  the  survey,  encourage 
participants  to  ask  questions  if  they  can  not  understand  the  meaning  of  any  survey  questions, 
and  remind  them  to  turn  in  the  completed  survey  before  they  leave; 

(Sample:  Introductory  conversation) 

Thank  you  again  for  participating  in  our  program.  Before  you  leave,  I’d  like  to  ask  you  to 
fill  out  the  Participant  Satisfaction  Survey.  This  survey  is  designed  to  help  us  understand 
how  you  felt  about  the  tests.  Your  answers  will  help  us  to  improve  things  for  future  women 
like  yourself.  It  will  take  approximately  10  minutes  to  complete  the  survey.  If  you  have  any 
questions  about  the  survey  or  difficulties  in  filling  out  the  survey,  please  let  me  know.  I’ll  be 
happy  to  help  you.  Please  return  the  completed  survey  to  me  when  you  finish. 
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(4)  Explain  the  meaning  of  the  questions  to  participants  asking  for  help  (See  instructions  helow); 

(5)  Collect  completed  surveys; 

(6)  Check  for  completeness  of  the  survey.  If  participants  leave  some  of  the  questions  blank 
(except  the  last  question  which  is  optional),  ask  if  they  want  to  answer  those  questions  before 
they  leave.  If  they  do  not  wish  to  complete  an  answer,  then  leave  it  blank.  Only  one  answer 
should  be  chosen  or  filled  out  for  each  question  except  for  the  open-ended  question  (Question 
24). 

After  the  visit,  the  study  coordinator  should: 

(1)  Make  a  copy  of  the  completed  surveys; 

(2)  Send  the  copy  to  Wenchi  Liang  at  Cancer  Clinical  and  Economic  Outcomes  Core; 

(3)  File  the  original  surveys  in  a  safe  and  organized  place  for  data  entry. 

THE  SURVEY  QUESTIONS 

The  Patient  Satisfaction  Survey  includes  five  sets  of  questions: 

(1)  Time/travel  arrangement  (Questions  1-8) 

1.  How  did  you  get  to  Georgetown  for  the  tests? 

2.  Are  you  employed  outside  of  the  home? 

3.  Did  you  take  off from  work  to  participate  in  this  study? 

4.  Will  you  receive  compensation  for  your  time  off  work,  such  as  personal  leave,  sick  time,  or  vacation  time? 

5.  Did  you  need  to  arrange  for  child  care,  spouse,  or  parent  care  while  here  taking  the  tests? 

6.  How  much  total  time  did  you  spend  traveling  from  your  home  to  Georgetown  for  the  tests? 

7.  Once  you  got  here,  how  much  time  did  you  spend  getting  all  of  the  tests  today,  including  waiting  time? 

8.  We  would  like  a  general  estimate  of  the  total  family  income  during  the  last  month  for  you  and  all 
family  members  living  with  you.  About  how  much  money  do  you  have  coming  into  your  household  in 
each  month  (from  jobs,  interest,  retirement  plans,  social  security,  investments,  and  social  services)? 

These  measures  include  types  of  transportation,  time  arrangement,  compensation  for  taking  off 
from  work  for  the  study,  travel  time,  and  waiting  time.  These  items  are  particularly  important 
when  analyzing  the  total  cost  of  the  tests  a  participant  receives  through  the  study. 

It  should  be  noted  that  types  of  transportation  (Question  1)  and  time  spent  on  travel  (Question 
6)  refer  to  the  way  participants  come  for  the  visit,  not  how  they  will  use  or  spend  when  going 
back  home.  We  will  estimate  the  total  travel  cost  by  doubling  the  one-way  cost. 

(2)  Patient  satisfaction  (Questions  9-14) 

9.  In  terms  of  your  satisfaction,  how  would  you  rate  the  tests  you  received  at  Georgetown  today  overall? 

10.  In  terms  of  your  satisfaction,  how  would  you  rate  the  technical  skills  (thoroughness,  carefulness, 
competence)  of  the  radiology  staff? 

11.  In  terms  of  your  satisfaction,  how  would  you  rate  the  personal  manner  (courtesy,  respect,  sensitivity, 
friendliness)  of  the  radiology  staff? 
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12.  In  terms  of  your  satisfaction,  how  would  you  rate  convenience  of  getting  the  tests  at  Georgetown? 

13.  In  terms  of  your  satisfaction,  how  would  you  rate  length  of  time  spent  waiting  for  the  tests  /  in  between  tests? 

14.  In  terms  of  your  satisfaction,  how  would  you  rate  explanation  of  what  was  done  for  you? 

We  ask  participants’  degree  of  satisfaction  with  the  tests  as  a  whole,  the  technical  skills  and  the 
personal  manner  of  the  radiology  staff,  the  convenience  of  the  study  site,  the  time  spent  in 
waiting,  and  the  explanation  of  the  study  and  tests  they  received.  These  measures  are  an 
adaptation  of  the  Medical  Outcomes  Study  Visit  Rating  Questionnaire,  a  standardized 
questionnaire  of  satisfaction  with  health  care.  The  participant  should  rate  their  experience  from 
the  study  overall,  not  just  one  particular  test.  The  next  questions  ask  about  individual  tests. 

(3)  Test  acceptability  (Questions  15-20) 

15.  a)  How  would  you  rate  the  level  of  discomfort  that  you  experienced from  a  routine  mammogram? 
b)  How  embarrassing  was  it  for  you  to  have  a  routine  mammogram? 

1 6.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 

experienced from  the  ultrasound  test  (sonogram,  breast  covered  with  jelly  and  checked  in  the 
mammography  machine)? 

b)  How  embarrassing  was  it  for  you  to  have  the  ultrasound  test? 

1 1.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 

experienced  from  the  MRItest  (breast  pictures  taken  while  you  lay  on  a  table  for  15  to  20  minutes)? 
b)  How  embarrassing  was  it  for  you  to  have  the  MRI  test? 

18.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 

experienced from  the  digital  mammography  test  (the procedure  similar  to  a  routine  mammogram)? 
b)  How  embarrassing  waj  it  for  you  to  have  the  digital  mammography  test? 

19.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 

experienced from  the  Sestamibi  test  (Nuclear  image,  breast  pictures  obtained  on  two  different 
machines  following  a  single  injection  of  a  trace  amount  of  radioactive  medicine  into  your  vein)? 
b)  How  embarrassing  was  it  for  you  to  have  the  Sestamibi  test? 

20.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 

experienced from  the  nipple  aspirate  test  (using  a  breast  pump  to  extract  a  small  amount  of  the  fluid 
from  the  nipple)  ? 

b)  How  embarrassing  was  it  for  you  to  have  the  nipple  aspirate  test? 

Participants  are  asked  about  their  acceptance  of  the  diagnostic  tests  they  received  at 
Georgetown.  The  acceptability  of  each  test  is  measured  by  the  degree  of  discomfort  from  the 
tests,  and  embarrassment  associated  with  the  test  procedures,  compared  to  a  routine 
mammogram.  Note  that  for  each  of  the  CABCAD  tests,  the  level  of  discomfort  is  relative  to 
having  a  routine  mammogram.  The  participants  should  mark  “did  not  receive  the  test”  for  any 
test  they  did  not  undergo,  rather  than  leave  the  answers  blank. 

(4)  Preferences:  Willingness  to  pay  (Questions  21-22) 

These  next  questions  are  hypothetical  questions  about  having  to  pay  for  tests.  These  questions  will  NOT 
affect  your  bills  for  health  care  services.  All  tests  in  the  project  are  provided  at  NO  COST  TO  YOU. 

Your  answers  to  these  questions  will  help  us  mderstand  how  women  like  you  might  feel  about  the  tests 
you  had  today. 
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Imagine  for  a  moment  that  a  woman  who  has  had  a  problem  on  her  mammogram  could  have  a  test,  like 
one  of  the  tests  that  you  had  today,  instead  of  a  surgical  biopsy.  If  the  test  was  equally  (100%)  as  good 
at  telling  whether  or  not  she  had  breast  cancer,  how  much  do  you  think  a  woman  like  her  would  be 
willing  to  pay  out  of  her  own  pocket  to  have  the  test  instead  of  a  biopsy? 

$ _ .00 

(If  you  do  not  think  she  would  be  willing  to  pay  anything,  please  put  zero  (0)  in  the  space  above.) 

Now,  again  imagine  for  a  moment  that  a  woman  who  has  had  a  problem  on  her  mammogram  could  have 
a  test,  like  one  of  the  tests  that  you  had  today,  instead  of  a  surgical  biopsy.  If  the  test  was  nearly  (95%) 
as  good  at  telling  whether  or  not  she  had  breast  cancer,  how  much  do  you  think  a  woman  like  her  would 
be  willing  to  pay  out  of  her  own  pocket  to  have  the  test  instead  of  a  biopsy? 

$ _ .00 

(If  you  do  not  think  she  would  be  willing  to  pay  anything,  please  put  zero  (0)  in  the  space  above.) 

Purpose:  These  2  questions  are  a  measure  of  preference  for  the  tests  the  participant  had  in  the 
study  today.  The  questions  ask  how  much  a  woman  would  be  willing  to  pay  out  of  her  own 
pocket  to  have  one  of  the  study  tests  instead  of  a  biopsy.  The  first  question  asks  the  participant 
to  imagine  the  test  was  as  accurate  at  diagnosing  cancer  as  the  biopsy,  the  second  asks  the 
woman  to  imagine  the  test  was  almost  (95%)  as  accurate.  The  more  a  woman  is  willing  to  pay, 
the  more  strongly  the  woman  would  prefer  a  test  to  a  biopsy.  These  two  questions  are  asked  to 
better  understand  how  much  of  a  role  diagnostic  accuracy  plays  in  preference  for  the  tests 
compared  to  a  biopsy.  Note  that  we  do  not  ask  about  a  specific  test,  we  ask  the  woman  to  think 
about  the  test  that  she  would  most  prefer  to  have,  if  she  had  to  have  one  of  them. 

Possible  questions: 

1)  Why  are  you  asking  this?  This  question  helps  us  understand  how  desirable  or  imdesirable  it 
would  be  for  a  woman  to  have  one  of  the  tests  you  had  today  instead  of  a  biopsy  to  evaluate  a 
breast  abnormality. 

2)  I  had  several  tests  today.  Which  test  should  I  consider?  Whichever  test  you  would  most 
prefer  to  have,  if  you  had  to  have  one  of  the  tests. 

3)  What  is  the  difference  between  Q21  and  Q22?  In  the  first  question,  we  would  like  to  know 
how  much  you  think  a  woman  would  be  willing  to  pay  if  the  test  was  just  as  good  as  a  biopsy  at 
diagnosing  cancer.  In  the  second  question,  we  would  like  to  know  how  much  you  think  a 
woman  would  be  willing  to  pay  if  the  test  were  nearly,  but  not  quite,  as  good  as  a  biopsy  at 
determining  whether  she  had  cancer.  So,  for  the  second  question,  95  times  out  of  100,  the  test 
would  give  you  the  same  answer  as  a  biopsy  would,  but  5  times  out  of  100  it  might  tell  that 
there  was  no  cancer  when  a  biopsy  would  have  shown  cancer,  or  that  the  test  would  show  a 
cancer  that  wasn’t  found  to  be  there  by  biopsy. 
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4)  How  much  should  I  pay?  There  is  no  wrong  answer  to  this;  we  just  want  to  know  how  you 
feel  about  this.  What  do  you  think  would  be  the  most  a  woman  in  this  situation  would  pay? 

5)  Does  insurance  pay  anything  for  the  test?  Does  the  woman  have  insurance?  While 
insurance  might  or  might  not  pay  part  of  the  bill,  we  are  not  concerned  with  that  part.  How 
much  do  you  think  a  women  would  be  willing  to  pay  out  of  her  own  pocket,  regardless  of 
whether  or  not  she  has  insurance,  or  whether  insurance  covered  costs  additional  to  what  she  had 
to  py  on  her  own. 

(5)  Concluding  questions  (Question  23-24) 

Participants  are  asked  about  their  perceived  vulnerability  of  getting  breast  cancer,  compared  to 
other  women  of  the  same  age.  Lastly,  they  are  encouraged  to  give  comments  and  suggestions 
on  any  aspects  of  the  study  from  their  experiences  as  participants.  If  the  participant  has  any 
question  about  Question  24,  please  encourage  them  to  note  anything  they  think  that  we  should 
know  about  their  experience  on  the  study. 

If  any  questions  are  raised  by  the  patients  or  in  special  occasions  that  the  study  coordinator  does  not 
know  how  to  answer  or  deal  with,  the  study  coordinator  should  report  to  the  Wenchi  Liang  immediately 
in  order  to  maintain  a  consistent  and  straightforward  mode  of  survey  administration. 


The  original  CABCAD  Participant  Satisfaction  Survey  is  attached  for  reference. 
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Participant  Satisfaction  Survey 


Georgetown  University  Medical  Center 
Lombardi  Cancer  Center/  Radiology  Department 

We  would  like  to  thank  you  again  for  participating  in  our  program.  Now  that  you  have  had  the 
tests,  we  would  like  to  ask  some  questions  to  help  us  understand  how  you  felt  about  the  tests. 
Your  opinion  is  important  to  us.  Your  answers  will  help  us  to  improve  things  for  fijture  women 
like  yourself  Remember,  answering  these  questions  does  not  affect  the  care  that  you  will  receive 
here  at  Georgetown,  or  from  your  regular  health  care  provider.  You  do  not  have  to  answer  any 
question  you  do  not  want  to.  All  of  your  answers  will  be  confidential,  and  we  will  not  use  your 
name.  If  you  have  any  questions  about  how  to  fill  out  this  survey,  Miriam  Mullins  would  be  happy 
to  help  you. 


Please  circle  the  one  most  appropriate  answer 
for  each  of  the  following  questions. 

First,  we’d  like  to  ask  you  some  questions  about  how  coming  for  these  tests  affects  you. 
1 .  How  did  you  get  to  Georgetown  for  the  tests?  (Circle  one) 


Personal  car,  either  drove  self  or  brought  by  friend  or  relative 

1 

Taxi  cab 

2 

Public  transportation  (bus,  train,  Metro  subway;  etc.) 

3 

Hospital/clinic  supplied  transportation 

4 

Walked 

5 

Community-based  organization  supplied  transportation 
(including  church,  shelter,  senior  citizens  center;  etc.) 

6 

Other  (Please  write  in  what  this  was): 

77 

Do  not  want  to  answer 

99 

2.  Are  you  employed  outside  of  the  home?  (Circle  one) 


Yes  (PLEASE  GO  TO  QUESTION  3.) 

1 

No  (PLEASE  GO  TO  QUESTION  5.) 

2 

Do  not  want  to  answer 

99 
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Did  you  take  off  from  work  to  participate  in  this  study?  (Circle  one) 


Yes  (PLEASE  GO  TO  QUESTION  4.) 

1 

No  (PLEASE  GO  TO  QUESTION  5.) 

2 

Do  not  want  to  answer 

99 

4.  Will  you  receive  compensation  for  your  time  off  work,  such  as  personal  leave, 
sick  time,  or  vacation  time?  (Circle  one) 


Yes 

1 

No 

2 

Do  not  want  to  answer 

99 

5.  Did  you  need  to  arrange  for  child  care,  spouse,  or  parent  care  while  here  taking 
the  tests?  (Circle  one) 


Yes 

1 

No 

2 

Do  not  want  to  answer 

99 

6.  How  much  total  time  did  you  spend  traveling  from  your  home  to  Georgetown 
for  the  tests?  (Circle  one) 


<10  minutes 

1 

10-29  minutes 

2 

30-59  minutes 

3 

One  hour  or  more 

4 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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Once  you  got  here,  how  much  time  did  you  spend  getting  all  of  the  tests  today,  including 
waiting  time?  (Circle  one) 


0  to  just  under  2  hrs 

1 

2  to  just  under  4  hrs 

2 

4  to  just  under  6  hrs 

3 

6  to  just  under  8  hrs 

4 

>  8  hrs 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

8.  We  would  like  a  general  estimate  of  the  total  family  income  during  the  last  month  for  you 
and  all  family  members  hving  with  you.  About  how  much  money  do  you  have  coming  into 
your  household  in  each  month  (from  jobs,  interest,  retirement  plans,  social  security, 
investments,  and  social  services)?  (Circle  one) 


Less  than  $  1,000 

1 

$1,000  to  $1,999 

2 

$2,000  to  $2,999 

3 

$3,000  to  $3,999 

4 

$4,000  to  $4,999 

5 

$5,000  or  more 

6 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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From  question  9  to  question  14  are  questions  about  your  satisfaction  with  your  visit  to  (Jeorgetown 
and  the  tests  that  you  had  today. 

9.  In  terms  of  your  satisfaction,  how  would  you  rate  the  tests  you  received  at  Georgetown 
today  overall?  (Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

10.  In  terms  of  your  satisfaction,  how  would  you  rate  the  technical  skills  (thoroughness, 
carefulness,  competence)  of  the  radiology  staff?  (Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

11.  In  terms  of  your  satisfaction,  how  would  you  rate  the  personal  manner  (courtesy,  respect, 
sensitivity,  friendliness)  of  the  radiology  staff?  (Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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12.  In  terms  of  your  satisfaction,  how  would  you  rate  convenience  of  getting  the  tests  at 
Georgetown?  (Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

13.  In  terms  of  your  satisfaction,  how  would  you  rate  length  of  time  spent  waiting  for  the 
tests  /  in  between  tests?  (Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

14.  In  terms  of  your  satisfaction,  how  would  you  rate  explanation  of  what  was  done  for  you? 
(Circle  one) 


Excellent 

1 

Very  Good 

2 

Good 

3 

Fair 

4 

Poor 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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Now,  we’d  like  to  ask  you  about  the  degree  of  discomfort  and  embarrassment  that  you 
experienced  in  having  the  routine  mammogram  you  had  before  today’s  visit. 

15.  a)  How  would  you  rate  the  level  of  discomfort  that  you  experienced  from  a  routine 
mammogram?  (Circle  one) 


Extremely  uncomfortable 

1 

Very  uncomfortable 

2 

Somewhat  uncomfortable 

3 

Mildly  uncomfortable 

4 

Not  uncomfortable  at  all 

5 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  a  routine  mammogram?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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These  next  questions  are  about  the  tests  you  had  today.  We’d  like  to  know  the  degree  of 
discomfort  and  embarrassment  you  experienced  in  each  of  the  tests  you  received  today. 


16.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 
experienced  from  the  ultrasound  test  (sonogram,  breast  covered  with  jelly  and  checked  in 
the  mammography  machine)?  (Circle  one) 


A  lot  less 

1 

A  little  less 

2 

No  different 

3 

A  little  more 

4 

A  lot  more 

5 

Did  not  receive  the  ultrasound  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  the  ultrasound  test?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Did  not  receive  the  ultrasound  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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17.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 
experienced  from  the  MRI  test  (breast  pictures  taken  while  you  lay  on  a  table  for  15  to  20 
minutes)?  (Circle  one) 


A  lot  less 

1 

A  little  less 

2 

No  different 

3 

A  little  more 

4 

A  lot  more 

5 

Did  not  receive  the  MRI  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  the  MRI  test?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Did  not  receive  the  MRI  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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18.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 
experienced  from  the  digital  mammography  test  (the  procedure  similar  to  a  routine 
mammogram)?  (Circle  one) 


A  lot  less 

1 

A  little  less 

2 

No  different 

3 

A  little  more 

4 

A  lot  more 

5 

Did  not  receive  the  digital  mammography  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  the  digital  mammography  test?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Did  not  receive  the  digital  mammography  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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19.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 
experienced  from  the  Sestamibi  test  (Nuclear  image,  breast  pictures  obtained  on  two 
different  machines  following  a  single  injection  of  a  trace  amount  of  radioactive  medicine  into 
your  vein)?  (Circle  one) 


A  lot  less 

1 

A  little  less 

2 

No  different 

3 

A  little  more 

4 

A  lot  more 

5 

Did  not  receive  the  Sestamibi  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  the  Sestamibi  test?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Did  not  receive  the  Sestamibi  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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20.  a)  Compared  to  a  routine  mammogram  how  would  you  rate  the  level  of  discomfort  that  you 
experienced  from  the  nipple  aspirate  test  (using  a  breast  pump  to  extract  a  small  amount  of 
the  fluid  from  the  nipple)  ?  (Circle  one) 


A  lot  less 

1 

A  little  less 

2 

No  different 

3 

A  little  more 

4 

A  lot  more 

5 

Did  not  receive  the  nipple  aspirate  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 

b)  How  embarrassing  was  it  for  you  to  have  the  nipple  aspirate  test?  (Circle  one) 


Extremely  embarrassing 

1 

Somewhat  embarrassing 

2 

Mildly  embarrassing 

3 

Not  embarrassing  at  all 

4 

Did  not  receive  the  nipple  aspirate  test 

77 

Don’t  know  /  unsure 

88 

Do  not  want  to  answer 

99 
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These  next  questions  are  hypothetical  questions  about  having  to  pay  for  tests.  These  questions  will 
NOT  affect  your  bills  for  health  care  services.  All  tests  in  the  project  are  provided  at  NO  COST  TO 
YOU.  Your  answers  to  these  questions  will  help  us  understand  how  women  like  you  might  feel 
about  the  tests  you  had  today. 


Imagine  for  a  moment  that  a  woman  who  has  had  a  problem  on  her  mammogram  could  have  a  test, 
hke  one  of  the  tests  that  you  had  today,  instead  of  a  surgical  biopsy.  If  the  test  was  equally 
(100%)  as  good  at  telling  whether  or  not  she  had  breast  cancer,  how  much  do  you  think  a  woman 
like  her  would  be  willing  to  pay  out  of  her  own  pocket  to  have  the  test  instead  of  a  biopsy? 

$ _ .00  (21) 

(If  you  do  not  think  she  would  be  willing  to  pay  anything,  please  put  zero  (0)  in  the  space  above.) 


Now,  again  imagine  for  a  moment  that  a  woman  who  has  had  a  problem  on  her  mammogram  could 
have  a  test,  like  one  of  the  tests  that  you  had  today,  instead  of  a  surgical  biopsy.  If  the  test  was 
nearly  (95%)  as  good  at  telling  whether  or  not  she  had  breast  cancer,  how  much  do  you  think  a 
woman  like  her  would  be  willing  to  pay  out  of  her  own  pocket  to  have  the  test  instead  of  a 
biopsy? 


$ _ .00  (22) 

(If  you  do  not  think  she  would  be  willing  to  pay  anything,  please  put  zero  (0)  in  the  space  above.) 


Now,  please  turn  to  the  next  page  for  the  last  questions. 
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23 .  In  your  opinion,  compared  to  other  women  your  age,  what  are  your  chances  of  getting 
breast  cancer  some  day?  Would  you  say  they  are ...  (Circle  one) 


Much  higher 

1 

A  little  higher 

2 

The  same 

3 

A  little  less 

4 

Much  Less 

5 

Don’t  know  /  not  sure 

88 

Do  not  want  to  answer 

99 

24.  Is  there  anything  that  we  have  not  asked  about  that  you  would  like  to  tell  us  about? 
We  appreciate  any  comments  you  may  have  about  your  e7q)erience  today. 


Thank  you  for  taking  your  time  to  complete  the  study  today.  Please  give  your  completed 
survey  to  Miriam  Mullins.  If  you  have  any  further  questions  about  the  project,  please  feel 
free  to  contact  Miriam  Mullins  at  (202)784-3359. 


CABCAD  satisfaction  survey  1 0/2/97 
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Survivorship  Grant 


gg  Principal  Investigatof/Program  Directof  (Last,  lirst,  middle):  Gsnz,  Patricis  A.,  M.D-  — 

■f?gffiRIPTION  State  the  application's  broad,  iong-tenn  objectives  and  specific  aims,  making  reference  to  the  health  relatedness  of  the  proj^t.  Describe  concis^ 
design  and  nXds  for  achievingLse  g^ls.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  pei^n.  This  -Jescnpton  »  meart 
a  surxinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  descnption,  as  is,  will 

become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. - - - ^ - - 

Although  considerable  research  attention  has  addressed  the  psychosocial  concerns  of  breast  cancer  patients,  little  is 
known  about  die  transition  from  active  treatment  to  survivorship.  Clinical  experience  and  limited  data  suggest  that  this 
period  can  be  particulariy  stressful.  In  this  competing  continuatiOT,  we  propose  to  develop  and  evaluate  a  relatively  low-cost 
psychoeducational  preparatory  intervention  to  facilitate  this  transition.  The  proposed  study  builds  on  our  prior  research 
program  in  quality  of  life  and  breast  cancer. 

In  this  multi-center  study,  we  will  register  1260  nev^ty-diagnosed  breast  cancer  patients  from  Los  Angeles,  Washington, 
D.C.,  and  Kansas  City,  KS,  one  month  after  definitive  surgery,  and  prospectively  recruit  them  for  participation  m  a 
randomized  controlled  trial  (RCT)  designed  to  test  and  evaluate  three  different  intervention  approaches  for  improvmg  post¬ 
treatment  patient  outcomes.  The  interventions  will  occur  after  die  completion  of  primary/adjuvant  therapy.  We  expect  to 
consent  and  randomize  at  least  630  women  to  one  of  3  groups:  (A)  CONTROL  CONDmON:  standard  written  information  (NCI 
publication  "Facing  Forward")-,  (B)  MINIMAL  INTERVENHON:  control  +  videotape  that  models  coping  and  addresses  the 
transition  from  patient  to  survivor;  and  (C)  fflGH  INTENSITY  INTERVENTION;  minimal  intervention  +  bnef  counseling  (one 
in-person  session  with  follow-up  telephone  call)  +  additional  written  materials.  We  hypothesize  that  a  brief,  preparatory 
intervention  that  includes  counseling  will  be  the  most  effective  strategy  for  improving  the  quality  of  life  during  the  transition 

for  patient  to  survivor.  •  •  u 

The  specific  aims  of  this  ^plication  are;  (1)  to  measure  the  impact  of  the  3  preparatory  interventions  on  subsequent 

cognitive  adaptation,  and  emotional,  physical  and  interpersonal  functioning,  2  and  6  months  after  the  intervention;  (2)  to 
.  evaluate  a  model  derived  from  self-regulation  and  stress  and  coping  theories  which  postulates  that  promotion  of  redistic 
expectancies  regarding  die  treatment  transition  and  of  specific  ^proach-oriented  coping  strategies  will  serve  as  mediators 
of  the  intervention’s  effectiveness  on  ad^tive  outcomes;  (3)  to  conduct  an  economic  evaluation  of  the  RCT  strategies,  and 
to  calculate  the  incremental  costs  per  unit  change  in  specific  dimensions  of  quality  of  life. 

PERFORMANCE  SITE(S)  (organization,  city,  state) 

University  of  California,  Los  Angeles 
University  of  Southern  California,  Los  Angeles 
Georgetown  University,  Washington,  D.C. 

University  of  Kansas,  Lawrence 


KEY  PERSONNEL.  See  instructions  on  Page  1 1 
Name 

Patricia  Ganz,  MD 
Thomas  Belin,  PhD 
Gail  Wyatt,  PhD 
Beth  Leedham,  PhD 
Antronette  Yancey,  MD  MPH 
Beth  Meyerowitz,  PhD 
Juha  Rowland,  PhD 
Jeanne  Mandelblatt,  MD  MPH 
John  Lynch,  MD 
Annette  Stanton,  PhD 
Carol  Fabian,  MD 
Robert  Belt,  MD 


Use  continuation  pages  as  needed  to  provide  the  required  information  in  the 
Organization 

UCLA  Schools  of  Medicine  &  Public  Health 

UCLA  Departments  of  Psychiatry  &Biostatistics 

UCLA  Department  of  Psychiatry  &  Biobehavioral  Science 

UCLA  School  of  Public  Health 

UCLA  School  of  Pubhc  Health 

University  of  Southern  California 

Georgetown  University 

Georgetown  University 

Medlantic  Research  Institute 

University  of  Kansas 

University  of  Kansas 

Oncology  &  Hematology  Associates  of  Kansas  City 
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Principal  Investigator 
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Appendix  4 


Core  Meeting  Minutes 


Cancer  Clinical  and  Economic  Outcomes  Core 
Monthly  Meeting 
2:15-3:15  10/30/97 

CPC  4*  floor  Conference  Room 


Members: 

*  Jeanne  Mandelblatt,  MD,  MPH 
*William  Lawrence,  MD,  MSEE 
*Caroline  Burnett,  RN,  ScD 
*Karen  Gold,  PhD 
Jack  Hadley,  PhD 

Donna  Hubbard-McCree,  MPH,  PhD 


Claudine  Isaacs,  MD 
Lenora  Johnson,  MPH,  CHES 
*Wenchi  Liang,  DDS,  PhD 
Julia  Rowland,  PhD 
Anna  Ryan  Robertson,  MPH,  CHES 
*Kate  Taylor,  PhD 


*  Attendees 


Next  Meeting: 

12/1 1  (Thur.)  2;  15  -  3: 15  p.m.  (CPC  4"’  floor  Conference  Room) 

Person 

Assignments/Tasks 

Due  DMe 

Lenora  /  Anna 

Complete  PAC  cost  tracking  sheets  (up  to  1 1/97) 

12/10/97 

BiU 

Develop  consultation  sheet 

12/08/97 

All 

Items  for  CORD/STP/QOL  database 

12/05/97 

DoD  Breast  Cancer  Studies 

1 .  Copies  of  the  year-2  non-competitive  renewal  were  circulated  (if  you  have  not  received  a 
copy,  please  contact  Wenchi).  Bill  summarized  the  role  of  the  Core  in  the  three  major  DoD 
studies:  BRCAl/2  genetic  testing  for  breast  cancer  susceptibility  (CARE),  new  coordinated 
breast  cancer  diagnostic  technologies  (CAB/CAD),  and  novel  anti-angiogenic  palliative 
treatment  of  metastatic  breast  cancer  (TNP-470  with  Taxol,  and  Thalidomide). 

a.  BRCAl/2  (CARE): 

We  will  assess  health  utilities,  costs,  and  cost-effectiveness  associated  with  genetic  testing 
and  counseling  strategies.  The  survey  instrument  to  measure  patient  utilities  and  costs  has 
been  approved  by  IRB.  Beginning  in  the  first  week  of  November  1997,  the  survey  will  be 
administered  to  new  patients  and  to  existing  patients  during  their  follow-up  visits. 

b.  CAB/CAD: 

We  will  assess  patient  satisfaction,  test  acceptability,  costs  of,  and  preferences  for,  the 
diagnostic  tests.  The  survey  instrument  has  been  submitted  to  the  IRB,  once  approved 
data  collection  will  begin  immediately.  We  will  attempt  to  complete  surveys 
retrospectively  on  women  already  in  the  study. 

c.  Palliative  Treatments  (TNP-470  with  Taxol  /  Thalidomide): 

After  several  revisions,  investigators  of  the  TNP-470  project  have  decided  to  pair  TNP- 
470  with  Taxol  and  conduct  a  phase-one  clinical  trial,  in  the  hope  that  the  phase-two  and 
three  trials  will  follow.  Although  the  phase-three  trial  is  the  ideal  setting  for  the  outcomes 
analyses,  we  presently  will  assess  quality-of-life,  costs,  and  patient  satisfaction  in  the 
phase-one  trial  to  evaluate  patients’  responses  and  describe  the  implementation  process. 
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We  also  will  evaluate  the  on-going  Thalidomide  study  with  respect  to  patient  satisfaction, 
costs,  and  quality-of-life,  by  using  the  same  design  and  instruments  as  for  the  TNP-470 
and  Taxol  study.  The  protocol  for  the  TNP-470  and  Taxol  study  has  been  submitted  to 
the  IRB  last  Thursday  (10/23),  and  we  expect  the  IRB  addendum  for  the  Thalidomide 
study  to  be  approved  next  month. 

2.  Cost  data  from  PAC: 

The  Core  will  be  assessing  the  costs  and  impact  of  the  PAC  patient  recruitment  activities. 
Lenora  is  in  charge  of  collecting  these  data  for  the  three  DoD  projects.  She  will  report  the 
total  costs  by  categories  spent  during  the  first  year  of  the  grant,  and  then  monthly  to  the 
Outcomes  Core.  Wenchi  will  follow  up  with  Lenora  to  get  the  cost  profiles  for  the  past  year, 
and  obtain  the  monthly  cost  summary  from  her  each  month. 

3.  Core  Library: 

We  have  begun  to  collect  and  sort  journals,  books,  and  articles  for  the  Core  library,  which  is 
one  of  the  objectives  under  the  DoD  grant.  If  anyone  has  any  resource  information,  please 
contribute  to  the  library.  We  expect  to  establish  a  comprehensive  resource  center  and  data 
base  for  future  cost-efifectiveness  analysis  and  outcomes  research. 

Core  Consultations 

1 .  Study  on  tumor  markers: 

Daniel  Hayes  and  Char  Akewanlop  are  planning  a  study  of  the  preferences  for  early  detection 
of  metastatic  breast  cancer  through  tumor  marker  tests  among  asymptomatic  breast  cancer 
patients.  Because  early  treatment  of  asymptomatic  metastases  does  not  increase  cure  rate  or 
survival,  the  study  will  use  an  educational  intervention  to  focus  on  the  possible  emotional  and 
quality-of-life  impact  of  early  detection  tests  in  an  environment  of  uncertainty.  They  intend  to 
compare  the  difference  in  women’s  preferences  for  the  tumor  marker  tests  before  and  after 
patient  education  about  the  lack  of  effectiveness  data  and  clinical  uncertainty. 

Kate  and  Caroline  suggested  they  conduct  focus  group  discussions  first,  then  pilot  the 
educational  materials  to  assess  the  changes  in  decision-making  between  pre-  and  post¬ 
intervention  periods,  and  finally  implement  the  educational  materials  in  a  randomized  trial. 

Karen  mentioned  the  importance  of  physician  education  in  addition  to  patient  education,  and 
the  possible  ethical  dilemma  as  a  result  of  assessing  preferences  for  procedures  without 
clinical  evidence  of  increased  cure  rate  or  survival  (i.e.  effectiveness). 

2.  Mechanisms  for  consultation: 

As  the  consultation  activities  increase  over  time,  we  need  a  systemic  mechanism  to  track  every 
step  from  the  beginning  to  then  end.  Some  suggestions  are  listed  below: 

a.  A  cover  sheet  for  consultation: 

Including  basic  information  about  the  investigators,  the  project,  and  the  specific  requests 
for  outcomes  consultations.  Bill  will  review  a  similar  sheet  from  biostatistical 
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consultations,  and  will  welcome  any  inputs  from  members. 

b.  A  response  sheet  for  consultation  activities: 

Including  the  suggestions  made  and  materials  provided  by  the  Core,  and  the  grant  support 
needed  for  the  consultations  and/or  collaborations. 

c.  CORD/STP/QOL  Database: 

We  are  working  with  Dan  Hayes  and  Bruce  Trock  on  developing  a  clinical  database  on  all 
LCC  patients.  The  Core  will  take  the  lead  on  developing  a  minimal  set  of  quality-of-life 
questions  for  everyone  coming  to  the  clinic.  Eventually,  we  want  to  develop  a  quality-of- 
life  survey  administrative  system  that  is  easy  to  administer  and  comprehensive  enough  to 
capture  disease-specific  issues.  Through  CORD,  we  wish  to  obtain  these  data  from  all 
patients  in  clinic.  FACT,  EORTC,  and  CARES  were  discussed.  Anyone  who  has 
suggestions  for  measures  that  should  be  collected  on  all  clinic  patients  with  breast  cancer 
(to  start),  should  e-mail  them  to  Bill  or  Wenchi.  Items  should  be  brief  and  able  to  be  self- 
administered. 

New  Grants 

1.  The  HPV  screening  study: 

We  will  conduct  cost-effectiveness  analyses  of  HPV  tests  as  an  adjunct  to  Pap  smear 
screening  for  cervical  cancer  among  women  aged  45  and  older.  The  population-based  utilities 
will  be  estimated  from  multi-attribute  utility  health  states  through  focus  group  discussions 
among  women  with  cervical  cancer.  We  will  use  the  primarily  collected  utility  measures, 
together  with  the  probability  estimates  from  the  literature,  to  develop  a  mathematical  model  of 
disease  history,  from  which  we  can  compare  the  CE  of  three  screening  alternatives  (HPV  and 
Pap  screening,  HPV  alone,  and  Pap  smear  alone).  Donna  is  the  project  coordinator,  and  we 
will  hire  another  research  associate  for  epidemiology,  biostatistics,  and  modeling  support. 

2.  The  CE  of  breast  cancer  control  for  older  Afiican  American  women: 

This  is  a  study  of  the  cost-effectiveness  of  outreach  to  increase  compliance  with  screening  and 
follow  up  in  older  African  American  women. 

3 .  Patti  Ganz  and  Julia  Rowland  are  planning  a  grant  (for  1 1/1/97)  to  assist  women  with  breast 
cancer  in  coping  with  the  cancer  transition  from  treatment  to  post-treatment  survivorship. 

We  will  be  performing  a  cost  analysis  of  their  psycho-educational  interventions. 
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Members 


Cancer  Clinical  and  Economic  Outcomes  Core 
Monthly  Meeting 
2:00 -3:00  pm  3/17/98 
CPC  4*  floor  Conference  Room 


Jeanne  Mandelblatt,*  William  Lawrence,*  Caroline  Burnett,*  Karen  Gold,  Jack  Hadley, 
Claudine  Isaacs,  Lenora  Johnson,*  Wenchi  Liang,*  Julia  Rowland,*  Kate  Taylor.* 

*  attendee 


Next  Meeting; 

2:00  -  3:00  pm,  May  5  (Tue,).  CPC  4*  floor  Conference  Koom 

Person 

Assignments/Tasks 

Jeanne 

Circulate  the  revised  version  of  LCC  QoL  data 

All 

Send  consultation  activities  to  Bill 

All 

Comments  on  the  consultation  sheet 

DoD  Breast  Cancer  Studies 

a.  BRCAl/2  (CARE):  As  of  3/13,  data  have  been  collected  from  34  women  at  baseline,  86  at 
6-month  fru,  and  61  at  12-month  fru.  The  new  ovarian  cancer  scenario  has  been  included  in 
the  current  randomization  process  since  2/16,  and  8  women  have  received  this  scenario.  Due 
to  relatively  high  TTO  scores  on  breast  metastasis.  Bill  and  Wenchi  will  hsten  to  several 
interviews  to  make  sure  interview  process  is  appropriate  and  women  understand  TTO 
probing  questions. 

b.  CAB/CAD:  Thirty-two  patients  completed  the  satisfaction  survey,  of  which  28  have  been 
entered  into  the  database  by  Pam  (the  part-time  work-study  student).  We  found  the 
variability  of  satisfaction  with  care,  discomfort,  and  embarrassment  scores  from  the  28 
cases.  We  have  contacted  Bruce  and  will  discuss  issues  on  survey  administration  and 
possible  survey  revision  in  the  future. 

c.  Palliative  Treatments  (Thalidomide  study);  After  a  period  of  low  recruitment,  3  women  will 
come  to  this  study  in  March.  Duke  University  will  also  have  one  new  patient.  Univ.  Of 
Chicago  still  waits  for  the  IRB  approval,  probably  will  bet  approved  in  late  March.  TNP-470 
will  start  recruiting  patients  in  the  near  future. 

1 .  Cost  data  from  PAC 

Lenora  reported  that  the  PAC  still  tried  to  find  out  the  best  way  to  track  time  spent  in  the 
DoD  projects.  The  staff  meet  regularly  on  the  3’^*'  Thursday  of  each  month,  so  Lenora  will 
collect  the  information  and  report  to  Wenchi  after  the  meeting.  Jeanne 
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Core  Consultations 


1 .  A  cover  sheet  for  consultation 

Bill  distributed  the  consultation  sheet  for  review  and  comments. 

2.  Serendipitous  breast  lesions  found  through  MR  imaging 

In  response  to  the  request  made  by  Marc  Lippman  and  MR  radiologists,  we  conducted  a 

decision  analysis  to  estimate  the  positive  predictive  value  of  finding  an  incidental  breast 

lesion  on  MR  imaging  not  found  in  Mammography  or  CBE.  Bill  distributed  the  draft  and 

asked  interested  people  to  read  and  comment  on  it. 

LCC  QOL  Data  Collection  &  Oncology  Managed  Care  Guideline 

Jeanne  presented  a  draft  QOL  questionnaire  in  the  CORD  meeting  on  1/13.  The  development  of 
an  "Electronic  Medical  Record”  system  and  a  closer  relationship  between  Georgetown  Medical 
Center  and  managed  care  organizations  make  the  design  of  QOL  data  more  complicated.  The 
managed  care  organizations  (to  be  coordinated  by  Linda  Meili)  hope  to  assess  QOL  outcomes 
of  inpatients  first,  and  then  outpatients.  The  next  meeting  to  discuss  this  is  Feb.  3,  1998,  9am, 
NRB  5*  floor  conference  room. 

Julia  pointed  out  some  unaddressed  questions  and  concerns  in  the  draft: 

a.  EORTC  is  a  treatment-specific  instrument,  which  may  not  be  appropriate  for  patients  in 
cancer  transition.  SF-36  may  be  a  better  choice  for  more  common  situations.  Adding 
more  questions  may  make  the  measures  more  comprehensive,  but  we  have  to  consider 
the  length  of  time  patients  will  agree  to  spend  on  filling  out  the  survey. 

b.  Would  like  anxiety  measures  and  others  related  to  mental  health  such  as  CESD,  social 
support,  and  past  psychological  history.  Julia  will  collect  potential  measures  and  report 
to  the  Core. 

c.  The  discussion  sheet  is  a  good  idea  to  assess  patients’  need.  Doctors  need  to  be 
educated  to  use  the  information,  but  it  may  be  hard  to  implement  ( they  don’t  have  time 
and  interest  to  do  it).  Julia  suggested  diet/nutrition,  social  functioning,  and  referral 
tracking  being  added  into  the  sheet. 

d.  The  rating  scale  measuring  satisfaction  of  care  (page  12)  may  be  hard  for  patients, 
because  the  “worst  satisfaction”  and  “best  satisfaction”  are  difficult  to  quantify. 
Suggesting  of  deleting  the  item. 

e.  For  follow-up  patients,  we  need  questions  about  the  return  of  cancer  and  their  current 
health  status  besides  cancer  (e.g.  co-morbidity). 

f  As  the  cancer  clinical  trials  in  LCC  increasingly  incorporate  QOL  measures,  we  need  to 
make  sure  patients  won’t  fill  out  the  same  question  twice-both  in  the  clinical  study  and 
the  general  patient  intake  form.  We  need  a  clear  mechanism  to  track  who  get  what 
questions/studies  and  when. 


mtg3  agenda,  wpd 


1/26/98 


Cancer  Clinical  and  Economic  Outcomes  Core 
Monthly  Meeting 
2:00 -3:00  pm  3/17/98 
CPC  4**^  floor  Conference  Room 


Members 

Jeanne  Mandelblatt,*  William  Lawrence,*  Caroline  Burnett,*  Karen  Gold,  Jack  Hadley, 
Claudine  Isaacs,  Lenora  Johnson,*  Wenchi  Liang,*  Julia  Rowland,*  Kate  Taylor.* 

*  attendee 


Next  Meeting: 

2:00  —  3:00  pm,  May  5  (Tue.).  CPC  4*  floor  Conference  Room 

Person 

Assignments/Tasks 

Jeanne 

Circulate  the  revised  version  of  LCC  QoL  data 

All 

Send  consultation  actndties  to  Bill 

All 

Comments  on  the  consultation  sheet 

DoD  Breast  Cancer  Studies 

a.  BRCAl/2  (CARE):  As  of  3/13,  data  have  been  collected  from  34  women  at  baseline,  86  at 
6-month  fru,  and  61  at  12-month  fru.  The  new  ovarian  cancer  scenario  has  been  included  in 
the  current  randomization  process  since  2/16,  and  8  women  have  received  this  scenario.  Due 
to  poor  diflTerentiation  of  TTO  scores  between  BCS  and  metastasis.  Bill  and  Wenchi  will 
listen  to  several  interviews  to  make  sure  interview  process  is  appropriate  and  women 
understand  TTO  probing  questions. 

b.  CAD/CAB:  Thirty-two  patients  completed  the  satisfaction  survey,  of  which  28  have  been 
entered  into  the  database  by  Pam  (the  part-time  work-study  student). 

c.  Thalidomide  study:  After  a  period  of  low  recruitment,  3  women  will  come  to  this  study  in 
March.  Duke  University  will  also  have  one  new  patient.  Univ.  Of  Chicago  still  waits  for  the 
IRB  approval,  probably  will  be  approved  in  late  March. 

d.  TNP-470:  It  is  expected  to  start  recruiting  patients  in  the  near  future. 

1 .  Cost  data  from  PAC 

Lenora  reported  that  the  PAC  still  tried  to  find  out  the  best  way  to  track  time  the  staff  spent 
on  the  DoD  projects.  The  staff  meet  regularly  on  the  3''“'  Thursday  of  each  month,  so 
Lenora  will  collect  the  information  and  report  to  Wenchi  after  the  meeting.  In  response  to 
Jeanne’s  question— Can  the  recruitment  be  attributed  to  PAC  costs— Lenora  reported  that 
they  began  to  ask  patients  what  information  they  received,  where  they  visited  their  doctors, 
and  how  the  heard  about  the  program.  The  previous  records  couldn’t  relate  recruitment  to 
PAC  costs  very  well,  but  these  additional  questions  should  work  better. 


mtg4.wpd 


3/26/98 


Core  Consultations 


The  revised  cover  sheet  for  consultation  was  distributed  in  the  meeting;  any  comments  should 
be  directed  to  Bill. 


LCC  CORD  QOL  Data  Collection  &  Oncology  Managed  Care  Guideline 

Jeanne  will  circulate  the  revised  LCC  QOL  questionnaire.  The  questionnaire  will  also  include 
basic  socio-demographic  and  epidemiological  data,  and  will  be  distributed  at  time  of  clinic  visits. 
Dan  Hayes,  Bruce,  Caryn,  Jeanne,  Bill,  Julia,  and  Linda  Meili  are  currently  involved  in  the 
process.  LCC  hopes  to  use  this  instrument  in  conjunction  with  outcomes  measures  from 
managed  care  organizations  (e.g.  with  the  National  Cancer  Center  Network).  The  next  CORD 
meeting  is  scheduled  on  April  7,  1998,  8  am,  NRB  5“^  floor  conference  room. 


New  Grants 

1.  Costs  of  prevention;  TENS  study  (Tobacco,  exercise,  nutrition,  and  screening) 

The  grant  proposal  was  postponed  because  Kaiser  Permanente  decided  not  to  take  the  lead  in 
their  HMO  setting.  Jon,  Janet,  Kate,  Lenora,  Bill,  and  Wenchi  will  continue  to  meet  on  a 
regular  basis  to  discuss  potential  research  direction  in  this  area. 

2.  Caryn’s  two  proposals  were  recently  funded:  Genetics  network  and  telephone  counseling.  We 
will  evaluate  CEA  in  the  counseling  RCT.  We  may  have  the  opportunity  to  submit  a  proposal 
to  the  Network. 

3.  Kate  has  a  new  grant  on  a  one-year  follow-up  study  on  QOL  and  trial  adherence  of  PLCO 
participants. 

4.  Julia  reported  her  study  that  evaluates  the  QOL  of  breast  cancer  patients  one  year  after  their 
breast  cancer  treatment.  The  intervention  aims  at  increasing  patients’  abilities  to  cope  with 
cancer;  the  strategies  include  written  materials,  video,  and  one-on-one  education  by  social 
workers.  The  grant  score  was  ~  27.5%. 


Agenda  for  Next  Meeting 
Revenue  generation 
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Cancer  Clinical  and  Economic  Outcomes  Core 
Monthly  Meeting 
1:30  p.m.  ~  2:30  p.m.  5/5/98 
CPC  4“*  floor  CoDference  Room 


Members 

Jeanne  Mandelblatt,  William  Lawrence,*  Caroline  Burnett,*  Karen  Gold,*  Jack  Hadley, 
Claudine  Isaacs,  Lenora  Johnson,  Wenchi  Liang,*  Julia  Rowland,  Kate  Taylor.* 

*  attendee 

Meeting:  To  be  scheduled 

Persdiu'-' '  ••i;jAiliignments/Tasks 

Bill  Circulate  the  revised  version  of  LCC  CORD  Questionnaire 

Bill  Circulate  the  revised  version  of  the  Core  consultation  flyer 

All _ ^ _ Comments  on  the  Core  consultation  flyer _ " 


DoD  Breast  Cancer  Studies 

a.  BRCAl/2  (CARE):  As  of  5/19,  data  have  been  collected  from  58  women  at  baseline,  120 
at  6-month  flu,  and  78  at  12-month  f/u.  Bill  and  Wenchi  have  listened  to  4  interviews,  3 
baselines  and  1  12-month  follow-up.  Patients  had  no  problems  in  terms  of  comprehension. 
Interviewers  were  competent  and  responsive  to  patients’  questions.  BCS  and  MRM 
received  similar  TTO  and  LRS.  It  is  not  clear  whether  TTO  and  LRS  can  reflect  the 
expected  low  utility  of  metastasis.  Bill  and  Wenchi  will  continue  to  listen  to  a  few  more 
interviews.  Charles  Le  will  also  analyze  the  frequencies  of,  and  relationships  between,  the 
TTO  and  LRS  scores. 

Wenchi  continues  to  work  on  the  literature  review  for  parameters  to  be  used  in  the  BRCA 
model.  The  prophylactic  treatment  of  Tamoxifen  will  be  added  to  the  model,  under  both 
BRCA+  and  BRCA-  arms. 

b.  CAD/CAB:  Forty-three  patients  completed  the  satisfaction  survey,  of  which  28  have  been 
entered  into  the  database. 

c.  Thalidomide  study:  Four  patients  completed  both  the  baseline  and  four  follow-up  surveys 
(ending  at  the  8*  week).  Three  patients  completed  only  follow-up  surveys.  One  on- 
treatment  patient  continues  from  the  baseline  to  follow-ups.  One  more  patient  is  needed 
to  complete  the  trial. 

Because  patients  did  not  show  improvement,  their  treatment  stopped  at  the  8**^  week. 
Decision  has  been  made  to  end  this  trial  early  when  the  number  of  patients  reaches  28 
(now  is  27). 

d.  TNP-470:  Need  the  contract  signed  by  the  pharmaceutical  company  and  a  research  nurse 
before  it  starts  to  recruit  patients. 
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LCC  CORD  QOL  Data  Collection 


In  the  last  CORD  meeting  on  April  7,  the  revised  questionnaire  was  passed  out,  which 
included  FACT-B,  medical  history,  demographics,  quality  of  life,  risk  factors,  etc.  Questions 
about  satisfaction  were  dropped  because  LCC  separately  mails  out  a  satisfaction  survey  to 
patients.  Bill  will  circulate  the  newest  version  to  everyone.  The  primary  target  population  is 
women  with  breast  cancer  whoe  come  to  outpatient  care  at  Georgetown.  This  survey  is  ready 
for  piloting,  and  will  take  40  to  50  minutes  to  complete.  Debbie  will  help  pilot  the  survey  in 
the  clinic. 

Caroline  suggested  to  ask  why  women  make  the  decision  to  come  to  LCC.  Bill  responded:  If 
the  purpose  of  the  questions  are  only  for  marketing,  the  cross-sectional  mail  survey  is  good 
enough.  If  our  Core  wants  to  analyze  these  questions,  we  need  a  longitudinal  design  to 
measure  change  of  satisfaction  and  decision-making  over  time. 

Revenue  Generation 

Bill  presented  a  draft  flyer  that  introduces  the  Core  and  its  services  to  the  researchers.  In  the 
future  the  Core  will  begin  to  consult  studies  for  quality-of-life,  CEA,  and  other  areas  relevant 
to  the  Core.  The  idea  is  to  begin  with  the  LCC  studies  first,  and  expand  to  studies  outside  of 
LCC.  We  may  want  to  use  actual  pricing  structure  for  consultations,  instead  of  asking  for 
percent  of  time  of  persons.  A  list  of  types  of  consultations  and  corresponding  fees  will 
developed,  which  gives  us  more  flexibility  to  use  the  resources. 

Caroline,  Bill,  and  Linda  Meili  involved  in  the  financial  think  tank.  They  discussed  ways  to 
get  Managed  Care  Organization  interested  in  the  Core  consultations.  The  purpose  is  to  make 
LCC  more  attractive  to  patients  through  the  assurance  of  a  high-quality  care. 

Karen  showed  concerns  about  how  hourly  charged  back  will  be  distributed.  It  may  not 
necessarily  go  to  salary  support;  it  can  be  distributed  to  the  institution,  the  Core,  etc.  It  is 
preferable  not  making  the  mechanism  an  indifference  factor. 

Caroline  suggested  that  we  mention  what  we  have  done  in  the  flyer,  and  ask  people  to  call 
individuals  specialized  in  areas  they  need  consultation  from. 

Bill  will  revise  the  flyer  according  to  the  suggestions  in  the  meeting,  and  distribute  to  the  Core 
members. 

Patient  Telephone  Counseling  (PTC)  study  (Caryn  and  Chanita) 

The  cost  analysis  for  the  PTC  study  has  started. 
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Core  Consultations 


CCEOC  CONSULT  REPORT 


Consultant(s):  K  Gold 
Investigators(s):  Mandelblatt  J 
Date:  8/98 

Funding  mechanism: 

Reason  for  consultation:  Statistical  support  for  meta-analysis  on  the  relationship  between  HIV, 
HPV,  and  cervical  cancer 

Service  provided:  Performed  meta-analysis 

Time  required:  25  hours 

Other  resources: 

Potential  for  funding  for  investigator: 

Potential  for  future  grant  support  for  core: 

Comments:  Manuscript  is  currently  in  preparation  for  submission 


CCEOC  CONSULT  REPORT 


Consultant(s):  K  Gold 
Investigators(s):  WF  Lawrence 
Date:  8/98 

Funding  mechanism: 

Reason  for  consultation:  Assistance  with  Quality  of  life  -  utility  regression 

Service  provided:  Reviewed  analysis  and  provided  confidence  interval  calculation  for  regression 
equation  to  predict  Quality  of  Well-Being  scores  from  the  MOS  SF-12  survey 

Time  required:  2  hours 

Other  resources: 

Potential  for  funding  for  investigator: 

Potential  for  future  grant  support  for  core: 

Comments:  Manuscript  is  in  preparation 


CCEOC  CONSULT  REPORT 


Consultant(s):  Gold  K 

Investigators(s):  Dalton  H,  Pediatric  Critical  Care,  GUMC 
Date:  7/98 

Funding  mechanism: 

Reason  for  consultation:  Statistical  support  for  outcomes  analysis  of  extracorporeal  life  support 
use  for  children 

Service  provided:  Statistical  advice,  performed  analyses 
Time  required:  6  hours 
Other  resources: 

Potential  for  funding  for  investigator: 

Potential  for  future  grant  support  for  core: 


Comments:  Manuscript  submitted. 


CCEOC  CONSULT  REPORT 


Consultant(s):  W.  Lawrence,  W.  Liang,  J  Mandelblatt,  K  Gold 
Investigators(s);  M  Freedman,  B  Trock 
Date:  9/98 

Funding  mechanism: 

Reason  for  consultation:  DoD  request  to  evaluate  the  benefit  of  pursuing  incidental  lesions 
found  on  breast  MRI  performed  for  CABCAD  study 

Service  provided:  Meta-analysis  of  MRI  accuracy.  Decision  analysis  of  positive  predictive  value 
of  MRI  incidental  lesion 

Time  required:  WFL,  WL  -  3  months,  approximately  40%  time.  JM-  3  months,  approx.  5% 
time.  KG  -  approx.  10  hours 

Other  resources:  none 

Potential  for  funding  for  investigator: 

Future  grant  support  for  core: 

Comments:  Manuscript  based  on  analysis  currently  in  press  at  JNCI. 


CCEOC  CONSULT  REPORT 


Consultants):  W.  Lawrence,  W.  Liang 
Investigators(s):  J  Kemer 
Date:  3/98 

Funding  mechanism:  Possible  NCI  ROl 

Reason  for  consultation:  Assess  potential  for  cost  or  cost-effectiveness  analysis  of  study  to 
increase  preventive  health  behaviors  in  community 

Service  provided:  Review  current  literature  on  subject,  assist  with  protocol  design 
Time  required:  3  hours  each  meeting  time,  approx.  1  hour  prep  time 
Other  resources:  none 

Potential  for  funding  for  investigator:  Possible  NCI  ROl  funding  of  proposal 
Future  grant  support  for  core: 


Comments: 


CCEOC  CONSULT  REPORT 


Consultant(s):  W.  Lawrence,  W.  Liang,  C.  Burnett,  K.  Taylor 
Investigators(s):  C.  Akewonlop,  MD,  D.  Hayes,  M.D. 

Date:  1/98 

Funding  mechanism:  Gratis,  For  LCC  or  industry  funding 

Reason  for  consultation:  Assistance  with  knowledge  assessment  of  breast  cancer  tumor  markers 
in  LCC  patients 

Service  provided:  Assist  with  study  design,  assist  with  development  and  review  knowledge 
assessment  survey.  Will  assist  with  educational  intervention 

Time  required:  WFL,  WL  -  2  hours  meeting  time  plus  1  hour  prep.  CB,  KT  -  1  hour  review  of 
materials 

Other  resources:  none 

Potential  for  funding  for  investigator:  Currently  for  LCC  or  industry  funding,  potential  for 
future  NCI  grant? 

Future  grant  support  for  core:  consultancy  possible  depending  on  future  applications. 


Comments: 


CCEOC  CONSULT  REPORT 


Consultant(s):  WF  Lawrence 
Investigators(s):  Marc  Schwartz,  PhD 
Date:  8/98 

Funding  mechanism:NCI  R-01 

Reason  for  consultation:  Proposal  plans  development  of  decision  aid  to  assist  with  prophylaxis 
and  surveillance  decisions  in  women  at  high  risk  for  breast  cancer. 

Service  provided:  Planning  a  cost-analysis,  assisting  with  use  of  subjective  expected  utility 
theory  as  relates  to  decision  making. 

Time  required:  4  hours  as  of  9/10/98 

Other  resources: 

Potential  for  funding  for  investigator:  Planned  submission  of  R-01  in  Oct.  1998 
Potential  for  future  grant  support  for  core:  WF  Lawrence  will  be  included  as  co-investigator 


Comments: 


CCEOC  CONSULT  REPORT 


Consultant(s):  WF  Lawrence 
Investigators(s):  J  Klapow,  Univ.  of  Alabama 
Date:  10/97 
Funding  mechanism: 

Reason  for  consultation:  Need  transformation  between  health  status  survey  (SF-12)  and  utility 
index  (Quality  of  Well-Being  Index)  for  use  in  cost-effectiveness  analysis  of  treatments  for 
esophagitis. 

Service  provided:  Same 
Time  required:  10  hours 
Other  resources: 

Potential  for  funding  for  investigator: 

Potential  for  future  grant  support  for  core: 

Comments:  Results  to  be  presented  at  annual  meeting  of  Society  for  Medical  Decision  Making. 
Manuscript  in  preparation. 


CCEOC  CONSULT  REPORT 


Consultant(s):  J  Rowland 
Investigators(s):  K  Schulman 
Date:  7/98 

Funding  mechanism:  Novartis 

Reason  for  consultation:  Develop  and  analyze  pain  and  quality  of  life  outcomes  for  use  in 
evaluating  the  efficacy  of  new  oncology  drug,  Zoledronate. 

Service  provided:  Same 

Time  required:  10% 

Other  resources: 

Potential  for  funding  for  investigator:  Funded  through  Novartis 
Potential  for  future  grant  support  for  core: 


Comments: 


CCEOC  CONSULT  REPORT 


Consultant(s):  J  Rowland,  WF  Lawrence 
Investigators(s):  Vered  Steams,  MD,  Oncology  Fellow 
Date:  6/97-7/98 

Funding  mechanism:  Ihtemal  GUMC 

Reason  for  consultation:  Assistance  in  measuring  QOL  and  hot-flash  symptoms  in  a  trial  of 
Paxil  for  hot  flashes  in  women  with  breast  cancer. 

Service  provided:  Assistance  with  study  design,  participant  inclusion  criteria.  Refined  hot  flash 
questionnaire.  Provided  QOL  measures  including  rating  scale,  CESD,  post-menopausal  sx  index 
,  MOS  sleep  and  sexual  function  scales.  Some  advice  on  statistical  analysis. 

Time  required:  WFL  - 10  hours 

Julia  Rowland  - 15  hours 


Other  resources: 

Potential  for  funding  for  investigator:  Pilot  study.  Could  be  future  ROl  if  pilot  successful. 
Potential  for  future  grant  support  for  core:  Same 


Comments: 
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Funded  Grants  Including  Core  Members 


BB 


Principal  Investigator/Program  Director  (Last,  ffraf.  middle): .  Fahs  ,  Marianne  C  .  PhD  ,  MPH 


DESCRIPTION  State  the  application's  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  related  ness  of  the  prqecL  Descri^  concisely 
.h!  desion  ^  for  achieving  these  goals.  Avoid  summanes  of  past  accomplishments  and  the  use  of  the  first  person.  This  descnpdon  is  meant 

as  is.  vuill  become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROyjDED. 


In  the  last  two  decades,  the  death  rate  from  breast  cancer  has  fallen  by  about  seven  percent  in  younger  white 
women.  However,  in  this  period  Afncan- American  women,  particularly  older  African- Amencan  women,  have 
experienced  a  26%  increase  in  mortality,  despite  having  a  lower  incidence  of  disease  than  their  white  counterparts. 

For  all  races  of  women,  mammography  screening  can  potentially  reduce  mortality  by  up  to  30%.  Pnor  cost- 
effectiveness  analyses  of  breast  cancer  screening  among  general  populations  have  demonstrated  that  reductioi^  in 
mortality  can  be  achi.eved  at  a  reasonable  cost  per  life  year  saved.  However,  there  are  no  data  on  whet^r  additional 
expenditures  to  enhance  the  cancer  control  process  for  African-American  women,  particularly  older  African- 
American  women,  might  affect  the  overall  cost-eflFectiveness  of  screening.  To  address  this  important  gap  in  our 
knowledge,  we  have  assembled  an  experienced  multi-disciplinaiy  team  of  health  economists,  geriafriciai^, 
mathematical  modelers,  oncologists,  health  service  researchers,  decision  analysts,  and  epidemiologists.  We  will 
extend  prior  cost-effectiveness  analyses  by  1)  using  existing  race-specific  data  to  develop  a  simulation  model  of  the 
natural  historv  of  disease  specific  to  African-American  women  ages  50  to  74  years;  2)  obtainmg  pnm^  data  on  the 
utilities  for  breast  cancer  outcomes  among  African-Americans  to  generate  quality-adjusted  life-years  (QALYs)  as 
the  outcome  of  analvsis;  3)  including  non-medical  direct  (e:g.,  patient  transportation  costs,  patient  time  costs),  and 
4)  developing  and  estimating  sub-models  which  evaluate  the  incremental  costs  and  effects  of  programs  specifically 
designed  to  improve  the  value  of  screening  in  this  high-risk  population  (e.g.,  programs  designed  to  enhance  Dre^^^ 
cancer  screening  use,  prompt  diagnosis  after  abnormal  screening,  and  adherence  to  recommended  treatment).  We 
hypothesize  that  the  added  costs  of  targeted  cancer  control  programs  for  vulnerable  African- Amencan  women  will 
be  offset  by  the  gains  in  quality-adjusted  life  years  saved  as  a  result  of  down-staging  disease  and  improving 
treatment  The  results  of  such  analvsis  will  be  useful  to  inform  the  optimal  design  of  health  services  delivery 
programs,  and  to  highlight  priority  research  and  service  areas  to  ensure  that  we  reach  targeted  levels  of  breast  cancer 
mortality  reduction  among  all  women  in  the  US.  _ _ _ _ _ _ 


PERFORMANCE  SITE(S)  (organization,  city,  state) 


New  School  for  Social  Research 
Mount  Sinai-NYU  Medical  Center 
Georgetown  University  Medical  Center 


New  York 

NY 

New  York 

NY 

Washington 

DC 

KEY  PERSONNEL.  See  instructions  on  Page  11.  Use  continuation  pages  as 
Name  Organization 


needed  to  provide  the  required  information  in  the  format  shown  below. 

Rote  on  Project 


Miiritiiine  C.  Fahs,  PhD,  MPH  New  School  for  Social  Research 
Nina  J.  Kontos,  PhD  New  School  for  Social  Research 


Principal  Investigator 
Project  Coordinator 


Clyde  B.  Schechter,  MD 
Albert  L.  Siu,  MD 
Nina  A.  Bickell,  MD 
Donna  R.  Shelley,  MD 
Henry  S.  Sacks,  MD,  PhD 


Mount  Sinai-NYU  Medical  Center 
Mount  Sinai-NYU  Medical  Center 
Mount  Sinai-NYU  Medical  Center 
Mount  Sinai-NYU  Medical  Center 
Mount  Sinai-NYU  Medical  Center 


Principal  Investigator-Subcontract 

Investigator 

Investigator 

Investigator 

Investigator 


Jeanne  S.  Mandelblatt,  MD 
William  Lawrence,  MD 
Jon  Keraer,  PhD 
Caroline  Burnett,  RN,  ScD 
Lenora  Johnson,  CHES 


Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 


Principal  Investigator-Subcontract 

Investigator 

Investigator 

Investigator 

Sr.  Health  Educator 
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BB 


Principal  Investigator/Program  Director  (Last,  first,  middle):  Lerman,  Caryn 


rnncipai  invc^liye»iui/r  tvyiam  . . - . . . — - '  . — — - — - 

'Istate  the  anolication's  broad  lonq-tenn  objectives  and  speafic'  aims,  making  reference  to  the  health  relatedness  of  the  pfO|ed.  Uesoibe  conasely 
^  3^  methods  for  achievirig  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person  This  description  is  mean 
^  resear^  sucdnct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded,  this  description,  as  .s.  wi 
;°g!;!.blic  Sa^  includeVoprietarv/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDEa - - 


As  a  result  of  the  isolation  of  the  BRCAl  and  BRCA2  genes,  genetic  testing  for  breast-ovarian  cancer  susceptibility  is  now 
commercially  available.  Our  ongoing  research  has  documented  the  need  for  adjunctive  psychosocial  counseling  approaches 
to  improve  the  outcomes  of  genetic  counseling  and  testing  among  identified  carriers  of  BRCAl/2  mutations.  The  evaluation 
of  such  interventions  has  been  highlighted  as  a  research  priority  in  two  recent  cancer  research  workshops.  Thus,  in  this 
.-..mpi^titive  renewal  application,  we  propose  a  multi-institutional  randomized  trial  to  evaluate  whether  the  outcomes^ 
DPTA 1/?  tftsting  among  female  mutation  carriers  are  improved  by  providing  a  psychosocial  telephone  cpunseling  (  Q 
intprvpntion  in  addition  to  standard  genetic  counseling  (SQQ.  The  specific  aims  ^e;  0) 

delivered  in  conjunction  with  SGC,  compared  to  SGC  only;  (2)  to  explore  the  mechanisms  by  which  the  impac^  on 
psychosocial  and  behavioral  outcomes;  (3)  to  identify  carriers  who  are  most  and  least  likely  to  benefit  from  PTC,  and  (4) 
to  induct  an  economic  evaluation  of  the  two  counseling  strategies.  The  participants  in  Ais  randomized  trial  ye  290  female 
carriers  of  BRCAl/2  mutations  and  290  female  noncarriers.  A  baseline  assessment  will  ^  conducted  pnor  to  the  offer  of 
testing  to  collect  data  on  background  variables  (sociodemographics,  medical  and  family  history),  moderator  variables 
(personality  style,  social  support),  and  baseline  levels  of  outcome  variables.  Following  in-person  pretest  ge^netic  counseling 
ai^  informed  consent,  participants  will  have  an  opportunity  to  have  BRCAl/2  testing.  After  providing  additional  written 
consent,  they  will  receive  their  result  during  an  individual  in-person  session  with  a  genetic  counselor^  Following  disclosure 
of  mutation  status,  carriers  of  BRCAl/2  mutations  will  be  assigned  randomly  to  receive  either  SGC  follow-up  only  or  SGC 
plus  PTC.  The  PTC  protocol,  adapted  from  the  previous  research  of  the  study  investigators,  will  be  delivered  in  6  sessions 
over  a  3-month  period  after  disclosure.  Sessions  will  include  supportive  counseling  and  provide  mainmg  in  coping  skills 
to  enhance  the  outcomes  of  genetic  testing.  Follow-up  interviews  will  be  conducted  at  1-,  4-,  6-,  and  U-rnonths  post¬ 
disclosure  to  collect  data  on  the  following  outcomes:  comprehension,  distress,  family  communication  and  functioning 
adoption  of  recommended  cancer  screening  practices,  and  satisfaction  with  decisions  about  prophylactic  yrgery.  If 
beneficial  and  cost-effective,  the  proposed  PTC  intervention  can  be  disseminated  to  varied  research  and  clinical  settings  in 

which  BRCAl/2  testing  is  offered. 
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DESCRIPTION.  State  the  application's  broad,  long-term  objectives  and  specific  alms,  making  reference  to  the  health  relatedness  of  the  project.  Describe  concisely 
the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person.  This  description  is  meant 
to  serve  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded,  this  description, 
as  is.  will  become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. 

The  utility  of  screening  asymptomatic  men  lor  prostate  cmcer  is  controversial,  as  ii  has  noi  yet  been  demonsxraied 
that  early  diagnosis  and  treatment  of  prostate  cancer  in  fact  reduces  mortality.  Consequently,  the  NCI  has 
recommended  that  prostate  cancer  screening  should  be  preceded  by  patient  education  and  by  a  process  of  informed 
consent.  The  goal  of  this  research  program  is  to  develop  and  test  methods  of  unbiased  patient  education,  and  to 
assist  patients  in  realizing  their  own  preferences  until  the  definitive  data  from  the  PLCO  Cancer  Screening  Trial 
are  available.  Importantly,  The  goal  of  the  project  is  neither  to  promote  nor  to  reduce  prostate  cancer  screening. 
In  the  proposed  research,  I  will  conduct  a  prevalence  study  to  assess  the  level  of  toowledge  and  understanding 
of  the  limitations  and  benefits  of  prostate  cancer  screening  in  a  random  community  sample  of  200  men.  Next, 
in  an  intervention  study,  I  will  evaluate  the  effectiveness  of  two  forms  of  video-based  patient  education,  with 
effectiveness  defined  in- terms  of  knowledge  acquisition  and  patient  satisfaction,  among  men  who  have  registered 
for  prostate  cancer  screening  (N  =  450).  Subjects  will  be  randomly  assigned  to  one  of  three  conditions.  1)  no 
educational  intervention  (Standard  Informed  Consent),  2)  video-based  patient  education  designed  to  increase 
knowledge  (Education  Only);  or  3)  video-based  patient  education  designed  to  increase  knowledge  and  to 
challenge  cognitive  biases  that  may  hinder  knowledge  acquisition  (Education+).  I  will  assess  whether  cognitive 
biases  hinder  comprehension  of  information  that  is  central  to  making  an  informed  decision,  and  whether 
intervening  to  reduce  these  biases  results  in  increased  knowledge  and  satisfaction.  The  purpose  of  tfcs  research 
is  to  facilitate  informed  decision  making  about  prostate  cancer  screening  while  remaining  neutral  with  regard  to 
the  controversy  surrounding  prostate  cancer  screening.  The  training  program  that  I  have  proposed  will 
complement  my  research  program,  by  strengthening  my  background  in  epidemiology  and  biostetistics,  bioethics, 
histopathology,  and  preventive  oncology.  With  the  rapid  advances  in  these  fields,  it  is  increasingly  important  to 
have  training  in  these  disciplines  in  order  meet  my  career  goal  of  becoming  an  independent  cancer  prevention  and 
control  researcher.  This  award  will  allow  me  to  obtain  the  training  and  experiences  necessary  to  complement  my 
background  as  a  clinical  psychologist,  and  to  develop  a  stronger  research  program  through  collaborations  with 
researchers  from  a  wide  array  of  disciplines. _ _ _ _ _ 
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Hp^lth-Relater^  Onnlitv  oFLifr  in  the  PLCO  Cnncer  Screening  JM: 
Th>.  Impart  nf  Random  Assignment  and  Baseline  Screening  Results 

Kathryn  L.  Taylor,  Ph.D.  &  Edward  Gelmann,  M.D. 

Lombardi  Cancer  Center 
Georaetown  University  Medical  Center 

Background  and  Significance 


There  is  considerable  debate  regarding  the  utility  of  diagnosic  screening  f” 
colorectal  and  ovarian  cancer  in  asymptomatic  persons.  Some  of  the  issues  under  debate  include  CMt 
effectiveness  of  screening  programs,  and  a  reduction  in  quality  of  life  '[I,'';  fS  and 

treated  for  whom  there  is  sometimes  a  nn^»<;tionable  survival  benefit.  In  addition,  th  p 

sensitivity  of  the  available  diagnostic  techniques  are  somewhat  limited,  resulting  in  ^  ^ 

false  poshive  results  (e.g.,  a  36%  false  positive  rate  of  prostate  cancer  screening  was  found  by  Cooner  et 
It  1990).  The  goal  of  the  PLCO  trial  is  to  resolve  this  controversy  and  reduce  the  confusion  regardm, 

screening  for  these  cancers. 

The  possibility  of  increased  psychological  distress  and  "on-adherence  may  be 

exacerbated  by  the  receipt  of  a  false  positive  screening  result  T^e  psychological  ^ 

screeninv  result  has  been  widely  discussed  (e.g.,  Eddy  et  al.,  1988;  Lerman  et  ah,  1991,  Wardle  &  Pope, 
1992).  Lerman  et  al.  (1991)  found  that  women  who  received  a  false  posmve  mi^opm  exp  . 
lasting  elevations  in  psychological  distress.  However,  subsequent  mammography  a&erence  w 
Sd  in  ^se  sSifecl.  wille  et  al.  (1993)  reported  that  women  at  risk  for  ovarian 
received  a  false  positive  screening  result  were  more  distressed  relative  to 
after  the  true  negative  result  was  received.  To  our  knowledge,  the  Pf 

screening  result  of  prostate,  lung,  or  colorectal  cancer  has  not  been  studied,  . 

psychological  distrL  or  subsequent  adherence  to  screening  recommendations.  Additionally  th 
Lmbinalon  of  a  false  positive  screening  result  and  being  at  risk  for  cancer  has  not  P7'°“‘j 
investigated  in  persons  undergoing  screening  for  prostate,  lung,  or  colorectal  cancer.  ImporMtly.  persons 
r:: XS  one  o°f  thele  cancers  may  be  especially 

distress  (and  possibly  reduced  adherence),  in  the  event  they  receive  a  false  positive  screenm. 

Studying  persons  at  risk  for  cancer  adds  an  additional  psychological  aspect  to 
studies  Women  at  high  risk  for  breast  and  ovarian  cancer  often  report  elevated 

disLs(eg  Kashetll,,  1992;  Schwartz  etal„  1995).  Further,  elevated  distress  has  been  shown  to  predict 

aistress(,e.g.,  jvas  Ti'p.cin  1 QQ?- Lerman  et  al  1993).  However,  the  relationship 

poorer  screening  adherence  (e.g.,  Kash  et  al.,  iyy_,  Lerm  .,  J  ovarian  or  lime 

Ltween  anxiety  and  adherence  has  not  been  studied  among  those  at 

cancers.  Determining  whether  anxiety  functions  as  a  bamer  to  engaging  in  t  «  importmt 

following  a  positive  screening,  or  to  continued  participation  in  the  screemng  tnal  will  provide  importan 

information  for  mass  screening  trials  in  prostate  cancer. 


We  are  proposing  a  prospective  study  to  determine  the  impact  of  a)  one’s  group  assignment  to 
either  the  screeLg  or  control  atm  and  b)  the  baseline  screening  result,  on 

(HRQL;  which  includes  psychological  distress)  among  individuals  participating  “  ®  screening 

Lings  regarding  the  impact  of  group  assignment  will  help  to  determine  the  equivalence  of  the  screemng 
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and  control  arms  at  the  baseline  and  one-year  follow-up  assessments.  These  data  vvill  address  the  question 
of  the  feasibility  of  conducting  future  HRQL  studies  with  PLCO  participants  who  have  already  comp  eted 

(i.e.,  are  accrued  at  later  points  during  the  PLCO  protocol).  Further,  the  results  of 
this  study  will  provide  needed  information  about  the  psychological  and  behavioral  consequences  ^^rge 
screening  trials^  One  of  the  concerns  regarding  diagnostic  screenings  is  that  psychological  distress  related 
to  participating  in  the  screening  may  not  remit  following  notification  of  negative  results.  ’ 

psychological  distress  that  remains  may  subsequently  influence  health  behaviors  or 
dia<^nostic  screeninss.  In  turn,  distress  may  lead  to  decreased  adherence  among  the  subsarnple  who  . 
benefit  the  most  from  screening  (i.e.,  those  who  are  at  high  risk). 

decreased  adherence  is  found,  intervention  studies  to  reverse  these  unintended  and  detrimental  effects 
screening  will  be  needed.  Alternatively,  if  no  long-term  ill  effects  result 

challenge  one  aspect  of  the  controversy  regarding  mass  screening  programs.  This  informatmn  s  p  y 

needed  -  prostate  screening  trials,  given  the  wide  participation  in  mass  screening,  and  the  fact  that  th 
false  positive  rate  of  screening  can  be  substantial. 


Specific  Aims 

1 .  To  compare  HRQL  levels  in  the  screening  and  control  arms  at  the  baseline  and  the  one  year  follow  up 
assessments.  Further, 


a)  amona  participants  in  die  screening  arm,  we  will  assess  the  impact  of 
screening  procedures  on  HRQL  and  satisfaction  with  one’s  decision  to  participate  in  the  trial.  Intent 
remain  in  the  trial  and  to  comply  with  the  trial  procedures  will  also  be  assessed;  and. 


b)  among  participants  in  the  control  arm,  we  will  assess 
on  HRQL  and  satisfaction  with  one’s  decision  to  panicipate  in 
comply  with  the  trial  procedures  will  also  be  assessed. 


the  impact  of  assignment  to  the  control  arm 
the  trial.  Intent  to  remain  in  the  trial  and  to 


Specific  Aim  2  involves  only  the  screening  arm  participants. 

2.  To  determine  the  impact  of  the  screening  result  on  HRQL  (positive  vs.  negative),  we  will  assess  the 
screening  participants  within  a  week  following  notification  of  the  results.  Further, 

a)  among  those  with  a  positive  screening  result,  we  will  assess  the  impact  of  undergoing  the 
diagnostic  tests  on  HRQL. 

b)  among  those  with  a  false  positive  screening  result  (determined  after  conclusion  of  the  diagnostic 
work-up),  we  will  assess  the  impact  on  HRQL  and  adherence  to  the  trial  procedures. 


3.  In  each  of  the  above  aims,  we  will  assess  the  association  between  HRQL  and  1)  the  presence  of  nsk 
factors  (e  family  history  of  cancer,  race,  smoking  status,  etc.,  depending  on  the  screening  sit  ),  _) 
screening  sile  (prostate,  lung,  colorectal,  or  ovarian),  stratified  by  sex,  and  3)  sex  differences  (lung  an 

colorectal  sites). 
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ABSTRACT 


Background:  Magnetic  resonance  imaging  (MRI)  of  the  breast  has  been  proposed  as  a  non- 
invasive  diagnostic  test  for  evaluation  of  suspicious  (index)  lesions  noted  on  mammography 
and/or  clinical  breast  examination  (CBE).  However,  women  may  have  incidental 
(“serendipitous”)  lesions  detected  by  MRI  that  are  not  found  on  mammography  or  CBE.  To 
understand  better  whether  or  not  biopsy  procedures  should  be  performed  to  evaluate 
serendipitous  lesions,  we  estimated  the  cancer  risk  for  women  with  this  type  of  lesion. 

Methods:  We  used  a  decision  analysis  model  to  estimate  the  positive  predictive  value  (i.e.  the 
chance  that  a  woman  with  a  serendipitous  lesion  has  cancer)  of  MRI  for  serendipitous  lesions  in 
women  who  had  an  abnormal  mammogram  and/or  CBE  suspicious  for  cancer  (where  biopsy 
procedure  is  recommended).  We  restricted  the  analysis  to  women  whose  index  lesions  were 
noncancerous,  and  used  meta-analysis  to  determine  the  likelihood  ratios  (measures  of  how  test 
results  change  the  probability  of  having  cancer)  for  MRI  and  the  combination  of  CBE  and 
mammography.  The  positive  predictive  value  of  MRI  was  calculated  using  the  U.S.  population 
prevalence  of  cancer  and  the  likelihood  ratios  of  the  diagnostic  tests. 

Results:  Under  a  wide  variety  of  assumptions,  the  PPV  of  MRI  was  extremely  low  for 
serendipitous  lesions.  For  instance,  assuming  a  sensitivity  and  specificity  of  MRI  of  95.6%  and 
68.6%,  respectively,  approximately  four  of  1000  55-to-59-year-old  women  with  a  serendipitous 
lesion  would  be  expected  to  have  cancer  (positive  predictive  value  =  0.44%,  95%  confidence 
interval  0.24%  -  0.67%). 

Conclusion:  In  women  with  a  suspicious  lesion  discovered  by  mammography  and/or  CBE  that  is 
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found  to  be  benign,  serendipitous  breast  lesions  detected  by  MRI  are  extremely  unlikely  to 
represent  invasive  cancer.  Immediate  biopsy  of  such  serendipitous  lesions  is,  therefore,  not 
recommended. 


KEY  WORDS:  MRI,  Breast  Neoplasms,  Diagnosis,  Decision  Analysis 


Text  =  5025  words  (Including  Methods  =  2204  words).  Abstract  =  276  words,  3  Tables,  5 
Figures,  1  Appendix 
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INTRODUCTION 


Mammography  and  clinical  breast  examination  (CBE)  are  the  current  standard  measures 
for  breast  cancer  screening  and  initial  evaluation  of  breast  signs  and  symptoms.  The  combination 
of  mammography  and  CBE  has  a  moderate  sensitivity  and  high  specificity  for  breast  cancer. 
However,  the  positive  predictive  value  of  these  tests  for  cancer,  especially  when  done  for 
screening  and  in  young  women,  may  be  quite  low,  due  to  a  low  prior  probability  of  cancer.  For 
example,  in  a  large  Canadian  Screening  Study,  only  12%  of  women  aged  40  to  49  years  old  who 
were  recommended  to  have  a  biopsy  procedure  as  a  result  of  an  abnormal  screening  mammogram 
or  CBE  actually  had  breast  cancer  (1).  An  estimated  600,000  breast  biopsies  are  performed 
annually  in  the  US  (2);  as  many  as  85%  of  these  yield  benign  results  (3-6).  Thus,  the  potential 
economic  and  quality  of  life  (7-12)  impact  of  alternative  diagnostic  pathways  could  be 
substantial. 

To  reduce  the  number  of  biopsies  performed  on  women  who  will  ultimately  be  diagnosed 
with  benign  lesions,  several  intermediate  diagnostic  tests  have  been  proposed  (13,14).  Such  tests 
would  need  to  have  high  sensitivity,  so  that  there  are  few  missed  cancers,  and  ideally  also  have 
high  specificity,  so  that  women  without  breast  cancer  would  not  be  required  to  undergo  an 
unnecessary  invasive  procedure. 

One  test  currently  under  investigation  as  an  intermediate  diagnostic  test  is  magnetic 
resonance  imaging  (MRI)  of  the  affected  breast.  Studies  suggest  that  MRI  will  be  quite  sensitive, 
but  may  not  be  very  specific,  with  specificity  as  low  as  30%  (15).  Also,  MRI  of  the  breast  has 
been  reported  to  show  breast  lesions  not  found  on  either  the  initial  mammogram  or  CBE.  We 
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refer  to  these  lesions  as  “serendipitous  lesions”  -  lesions  found  incidentally  in  the  work  up  of 
another  breast  lesion  {16).  These  lesions  raise  a  diagnostic  dilenuna:  if  the  MRI  has  a  higher 
sensitivity  than  conventional  procedures,  then  cancer,  if  present,  would  be  more  likely  to  be 
detected  by  the  MRI  than  the  mammogram;  on  the  other  hand,  if  the  specificity  is  truly  much 
lower,  then  these  serendipitous  lesions  are  much  more  likely  to  be  false  positive  lesions  than  if 
they  were  originally  found  on  mammography  or  CBE.  In  addition,  localizing  these  lesions  for 
biopsy  procedure  would  be  quite  difficult  if  other  diagnostic  modalities  cannot  detect  them;  in 
this  case,  an  MRI-guided  biopsy  procedure  may  be  necessary  to  ensure  localization  of  the  lesion. 

If  the  suspicious  lesion  that  prompted  MRI  evaluation  is  found  to  be  benign,  what  should 
be  done  diagnostically  to  evaluate  these  “serendipitous”  breast  lesions  found  on  MRI?  Using 
decision  analysis  and  the  best  estimates  from  a  comprehensive  literature  review,  we  estimate  the 
positive  predictive  value  of  these  serendipitous  lesions  found  on  MRI,  or  the  probability  that 
women  with  serendipitous  lesions  truly  have  invasive  breast  cancer.  These  data,  while 
preliminary,  provide  clinicians  and  patients  with  a  framework  for  deciding  on  the  appropriate 
work-up  of  unexpected  breast  lesions  found  by  MRI. 

METHODS 


There  are  no  published  data  which  specifically  address  the  question  of  risk  of  cancer  in  a 
serendipitous  MRI  lesion  detected  in  the  course  of  diagnostic  evaluation  of  another  abnormality 
on  mammogram  and/or  CBE  (the  “index  lesion”).  We  restrict  our  analysis  to  the  situation  where 
the  index  lesion  is  not  malignant,  and  calculate  the  probability  that  a  women  with  a  serendipitous 
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lesion  has  cancer  based  upon  biopsy  results  for  the  index  lesions,  age,  race,  and  degree  of  cancer 
risk.  Women  with  malignant  index  lesions  are  excluded  from  this  analysis. 

The  Decision  Model 

We  used  standard  decision-analytic  techniques  (17)  to  model  the  sequence  of  events 
leading  to  the  finding  of  a  serendipitous  lesion  on  MRI  of  the  breast,  and  to  estimate  the 
probability  of  cancer  in  the  serendipitous  lesion.  We  used  a  computer  spreadsheet  (Microsoft 
Excel  V.  5.0  for  Windows,  Microsoft,  Inc.,  Redmond,  WA)  for  model  construction. 

As  noted  above,  we  define  the  “index  lesion”  as  the  lesion  found  on  mammogram  and/or 
CBE  which  prompted  a  recommendation  for  biopsy  procedure  and  further  evaluation.  A 
“serendipitous  lesion”  represents  a  lesion  seen  on  MRI  that  was  not  suspected  by  either  the  index 
mammogram  or  CBE. 

The  conceptual  approach  to  the  construction  of  the  model  is  shown  in  Figure  1.  A 
woman  going  to  biopsy  procedure  for  the  index  lesion  will  either  have  a  benign  or  a  malignant 
lesion.  We  assume  that  if  the  index  lesion  is  malignant,  the  clinician  may  wish  to  pursue  the 
serendipitous  lesions  for  the  possibility  of  a  multicentric  cancer,  and  these  women  are  excluded 
from  this  analysis.  If  the  woman  has  an  index  lesion  that  is  benign,  we  assume  the  her  initial 
probability  of  cancer  is  the  U.S.  population  average  for  her  age  and  race.  We  also  assume  that 
the  woman  does  not  have  a  personal  history  of  breast  cancer;  this  history  could  raise  her  initial 
probability  of  disease.  By  definition,  the  mammogram  and  the  CBE  for  this  woman  was  negative 
in  the  area  of  the  serendipitous  lesion,  which  lowers  the  probability  of  cancer.  Her  probability  of 
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cancer  given  these  prior  negative  tests  is  calculated  using  a  Bayesian  revision  of  probability  {17), 
and  is  influenced  by  her  probability  of  cancer  before  the  test,  and  the  sensitivity  and  specificity  of 
the  index  mammography  and  CBE.  The  positive  MRI  raises  her  probability  of  cancer;  this 
probability  is  affected  by  the  sensitivity  and  specificity  of  MRI.  Thus,  overall  our  model 
calculates  the  probability  of  cancer  given  the  positive  MRI,  a  negative  mammogram  and  CBE, 
and  the  initial  probability  of  disease  for  women  of  different  ages  and  races. 

Model  Parameters 

We  estimated  3  parameters  for  this  model:  the  likelihood  ratio  positive  of  MRI,  the 
likelihood  ratio  negative  of  the  combination  of  mammography  and  CBE,  and  the  initial 
prevalence  of  breast  cancer.  The  likelihood  ratio  positive  is  the  ratio  of  sensitivity  to  one  minus 
the  specificity,  and  represents  the  degree  to  which  a  positive  test  raises  the  odds  of  diagnosis. 

The  likelihood  ratio  negative  is  the  ratio  of  one  minus  the  sensitivity  to  specificity,  and  represents 
the  degree  to  which  a  negative  test  lowers  the  probability  of  disease.  Meta-analyses  were 
conducted  to  estimate  the  likelihood  ratios  of  MRI  and  mammography/CBE.  Meta-analysis  is  a 
technique  which  can  be  used  to  summarize  the  results  of  good  quality  studies  performed  in 
diverse  settings  and  populations  (18-23).  Such  analyses  are  useful  for  new  diagnostic  tests,  such 
as  MRI,  when  no  one  study  has  sufficient  power  to  address  a  particular  question,  and  to 
summarize  data  across  multiple  studies  on  potentially  different  populations  with  different 
diagnostic  thresholds  for  a  positive  test. 
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Sensitivity  and  Specificity  of  MRI 


Data  for  the  sensitivity  and  specificity  of  breast  MRI,  used  to  calculate  the  likelihood 
ratio  positive,  came  from  the  published  medical  literature.  We  performed  a  MEDLINE® 
(National  Library  of  Medicine)  search,  from  1990-1997,  using  the  terms  “magnetic  resonance 
imaging”  and  “breast  neoplasms”.  We  also  searched  bibliographies  of  relevant  articles. 
Inclusion  criteria  for  the  abstraction  of  data  from  an  article  included:  (a)  sample  size  of  10  or 
greater;  (b)  data  were  available  on  MRI  and  breast  cancer  results;  (c)  the  study  sample  consisted 
of  women  at  risk  for  cancer,  defined  as  having  a  suspicious  finding  on  CBE  and/or  mammogram, 
but  without  known  cancer  at  study  entry;  (d)  the  MRI  readers  were  blinded  to  the  final  diagnosis; 
and  (e)  the  article  was  written  in  English.  We  did  not  exclude  articles  in  which  the  MRI  readers 
had  access  to  mammography  or  clinical  examination  data,  as  we  assumed  that  in  clinical  practice 
the  MRI  reader  would  review  these  data  when  reading  the  MRI. 

For  studies  eligible  for  inclusion,  the  following  data  were  abstracted:  the  study  design, 
patient  selection,  number  and  age  of  subjects,  method  for  MRI,  method  for  diagnosing  breast 
cancer,  and  the  numbers  of  true  positive,  false  positive,  true  negative,  and  false  negative  MRI 
results.  While  this  study  is  concerned  with  the  diagnosis  of  invasive  breast  cancer,  we  include 
diagnosis  of  ductal  carcinoma  in  situ  (DCIS)  as  a  true  positive  diagnosis  for  the  purposes  of 
calculating  the  sensitivity  and  specificity  of  MRI.  This  assumption  results  in  a  higher  positive 
predictive  value  of  MRI  than  would  not  including  DCIS  as  a  true-positive  result;  assuming 
otherwise  would  result  lower  the  specificity  of  MRI,  lowering  the  positive  predictive  value. 

Data  could  not  be  found  on  the  diagnostic  accuracy  of  MRI  in  specific  areas  of  the  breast 
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where  the  mammogram  and  CBE  were  negative.  Thus,  we  assume  that  the  sensitivity  and 
specificity  of  MRI  for  the  detection  of  breast  cancer  are  the  same  for  serendipitous  lesions  as 
they  are  for  index  lesions.  Given  the  paucity  of  age-specific  data,  we  also  assume  that  the 
diagnostic  accuracy  of  MRI  is  independent  of  age. 

Sensitivity  and  Specificity  of  Mammography  and  CBE 

Data  for  the  diagnostic  characteristics  of  CBE  and  mammogram  were  derived  from  the 
four  major  randomized  trials  of  breast  cancer  screening  that  employed  both  CBE  and  two- view 
mammography  (7,  24-26).  While  only  one  of  these  studies  was  conducted  in  the  U.S.,  we  assume 
that  the  sensitivity  and  specificity  of  mammography  and  CBE  are  independent  of  the  country  in 
which  the  study  was  performed.  Similar  to  MRI,  data  from  these  studies  were  abstracted  to 
define  true  positive,  false  positive,  true  negative,  and  false  negative  results.  We  used  the 
detection  method  (27)  to  calculate  sensitivity  of  mammography  and  CBE.  Tme  positives  were 
defined  as  screening  detected  cancers,  whether  found  by  mammogram,  CBE,  or  both.  False 
negatives  were  defined  as  those  who  were  diagnosed  as  having  breast  cancer  in  the  interval 
between  screening  tests.  False  positives  were  defined  as  those  participants  undergoing  biopsies 
for  benign  lesions.  True  negatives  were  those  who  did  not  clinically  develop  cancer  during  the 
study  follow-up  period. 

While  probably  not  strictly  true  {28),  we  make  the  simplifying  assumption  that  CBE  and 
mammography  test  accuracy  are  independent  of  age.  We  examine  this  assumption  in  sensitivity 
analysis  by  calculating  the  effects  of  lower  sensitivity  for  mammography/CBE  for  women  under 
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age  50.  While  mammography  may  be  less  sensitive  in  this  age  group,  these  women  also  have  a 
low  prior  probability  of  cancer. 

We  also  assume  that  the  diagnostic  accuracy  of  CBE/mammography  is  conditionally 
independent  of  that  of  MRI,  conditioned  on  the  presence  or  absenee  of  cancer  (29).  Thus,  for 
example,  if  a  woman  has  cancer  and  a  positive  MRI,  her  probability  that  the  CBE  and/or 
mammogram  are  positive  is  the  same  as  it  would  be  if  she  had  cancer  but  a  negative  MRI. 

Breast  Cancer  Prevalence 

Yearly  incidence  rates  of  breast  cancer  will  underestimate  breast  cancer  prevalence  since 
not  all  breast  cancer  will  be  detected  in  the  year  following  the  onset  of  the  malignancy.  Data  for 
the  baseline  prevalence  of  undiagnosed  breast  cancer  in  the  US  population  were  derived  from  a 
simulation  model  of  the  natural  history  of  breast  cancer  (30,31).  This  model  uses  breast  cancer 
incidence  data  from  the  Surveillance,  Epidemiology,  and  End-Results  (SEER)  registry  (32),  as 
well  as  US  population  data  (33)  to  estimate  the  prevalence  of  cancer  by  age,  race  (as  reported  in 
Ries,  et  al.  (32):  Black,  White,  and  total  population),  and  incidence  rate.  We  estimate  prevalence 
of  invasive  breast  eancer  only;  our  data  does  not  include  the  prevalence  of  DCIS  in  the 
population.  Data  from  this  model  have  been  validated  against  Wisconsin  and  Iowa  tumor 
registry  data  (30).  That  model  was  used  to  calculate  a  ratio  of  detected  disease  to  undetected 
disease.  Using  this  ratio,  we  then  estimated  the  age-  and  race-specific  prevalence  of  disease.  We 
also  calculated  prevalences  for  “high-risk”  women,  using  twice  the  average  U.S.  population 
incidence  rates  to  represent  those  at  high  risk.  We  use  this  high  risk  estimate  to  approximate  the 
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increased  risk  of  having  a  first  degree  relative  with  breast  cancer  {34-41)  or  of  having  previously 
had  a  biopsy  showing  benign  breast  disease  (42-45). 

Analysis 

Meta-analysis 


Using  data  from  the  literature  of  the  sensitivity  and  specificity  of  the  tests,  we  converted 
these  data  into  likelihood  ratios  and  pooled  the  data  across  studies  using  an  analogue  of  a  Mantel- 
Haenszel  estimator.  We  use  the  ratio  of  the  average  sensitivities  and  eomplements  of  specificities 
to  preserve  the  roles  of  the  sensitivity  and  specifieity  in  the  calculation  of  the  likelihood  ratio  in 
the  estimator,  and  because  this  estimator  is  the  closest  analogue  of  the  Mantel-Haenszel  estimator 
of  odds  ratios  (46).  The  estimator  for  the  likelihood  ratio  positive  for  MRI  was  calculated  using 
the  formula: 


where  LRmri+  is  the  likelihood  ratio  positive  of  MRI,  TPj  is  the  number  of  true  positive 
diagnoses  for  study  i,  FNj  is  the  number  of  false  negatives,  TN;  is  the  number  of  true  negatives, 
and  FPj  is  then  number  of  false  positives.  The  likelihood  ratio  negative  for  the  combination  of 
mammography  and  CBE  was  calculated  in  a  similar  fashion. 
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The  95%  confidence  intervals  were  obtained  using  jack-knife  estimation,  recalculating 
likelihood  ratios  leaving  one  study  out  for  each  study  in  the  analysis  (47).  The  standard 
deviations  (S.D.)  of  the  means  of  the  likelihood  ratios  were  calculated  using  the  following 
formula: 


S.D.= 


\  n-\ 


n 


xJ:  [LR^-LRf 

i=\ 


where  n  is  the  number  of  studies  in  the  analysis,  and  LR^  is  the  recalculated  likelihood  ratio 
leaving  out  study  i.  The  95%  confidence  intervals  (C.I.)  were  then  calculated  by: 

95%C.I.=LR±l.96xS.D. 


Independent  estimation  of  sensitivity  and  specificity  of  a  diagnostic  test  using  Mantel- 
Haenszel  meta-analytic  methodology  may  underestimate  tme  sensitivity  and  specificity  (48). 
Thus,  we  performed  the  meta-analysis  on  the  likelihood  ratios,  to  recognize  the  interdependence 
of  these  two  measures  of  accuracy.  Since  underestimation  of  the  sensitivity  and  specificity  of 
MRI  would  result  in  an  underestimation  of  the  probability  of  disease  given  a  positive  MRI,  we 
also  examined  the  sensitivity  and  specificity  of  this  test  using  the  technique  of  the  summary 
receiver-operating  characteristic  curve  (48).  This  technique  creates  an  ROC  curve  based  upon 
sensitivity  and  specificity  data  from  multiple  studies.  This  technique  has  the  advantage,  similar 
to  our  method  of  estimating  likelihood  ratios,  of  recognizing  the  interdependency  of  sensitivity 
and  specificity.  We  also  use  this  technique  to  test  for  homogeneity  of  the  different  MRI  studies. 
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looking  for  outliers  on  the  summary  ROC  curve. 


Positive  Predictive  Value  of  MRI 

The  probability  of  having  cancer  given  a  negative  mammogram  and  CBE,  but  positive 
MRI  (the  post-test  probability)  was  calculated  using  the  following  equations: 

Post-test  Odds  ^Pre-test  Oddsx  LRmam,cbe-'^ 

where: 


Pre-test  Odds= 


Pre-test  Probability 
1-  Pre-test  Probability' 


and  post-test  odds  are  converted  to  probability  using  the  formula: 


Post-test  Probability= 


Post-test  Odds 
1+  Post-test  Odds' 


LRmam.cbe-  is  the  likelhood  ratio  negative  of  mammography  and  CBE  combined.  The  post-test 
probability  represents  the  positive  predictive  value  of  MRI  given  that  the  mammogram  and  CBE 
were  negative  in  the  area  of  the  suspicious  lesion  found  on  MRI.  We  use  a  person-level  analysis 
to  calculate  the  positive  predictive  value  of  MRI  as  opposed  to  a  lesion-level  analysis;  thus  the 
positive  predictive  value  represents  the  probability  that  the  woman  has  cancer  given  an  MRI 
finding  of  a  serendipitous  lesion  or  lesions. 
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Monte  Carlo  Simulations 


We  use  Monte  Carlo  {49)  stochastic  simulations  to  calculate  two-sided  confidence 
intervals  for  the  positive  predictive  value  of  MRI,  given  starting  age,  race,  given  that  the 
mammogram,  CBE,  and  index  lesion  biopsy  are  negative.  In  this  simulation  technique,  each 
uncertain  parameter  (e.g.  the  likelihood  ratio  positive  of  MRI)  is  represented  by  a  random 
variable  that  is  chosen  from  a  probability  distribution  reflecting  the  degree  of  uncertainty  for  that 
parameter.  We  used  normal  probability  distributions  to  represent  the  three  parameters  in  the 
model,  each  distribution  was  constrained  to  avoid  illegal  values.  The  probability  of  breast  cancer 
and  likelihood  ratio  negative  of  CBE/mammography  were  bounded  between  zero  and  one;  the 
likelihood  ratio  positive  for  MRI  was  bounded  as  greater  than  or  equal  to  one.  The  model  was 
recalculated  5000  times  for  each  set  of  parameters,  using  a  Monte  Carlo  simulation  software 
package  (@Risk  version  3.0  for  Windows,  Palisade  Corp.,  Newfield,  NY).  The  95%  confidence 
intervals  for  the  likelihood  ratios  are  shown  in  Table  1. 

Sensitivity  Analyses 

In  order  to  test  the  effects  of  uncertainty  in  model  parameters  on  model  results,  we 
performed  several  sensitivity  analyses.  These  analyses  involve  varying  the  model  parameters 
over  a  range  of  values.  We  performed  sensitivity  analyses  on  the  initial  prevalence  of  disease, 
the  sensitivity  and  specificity  of  mammography/CBE,  and  the  sensitivity  and  specificity  of  MRI. 
We  also  examined  the  effect  of  assuming  that  the  combined  sensitivity  of  manunography  and 
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CBE  was  lower  for  younger  women  than  for  older  women,  using  an  approximate  ratio  of 
sensitivity  of  mammography  in  younger  women  to  that  of  older  women  based  upon  the  medical 
literature  (28,  50-53). 

RESULTS 

Meta-analyses 

The  results  of  the  literature  search  for  the  MRI  parameters  revealed  360  MEDLINE 
entries  identified,  of  which  14  met  eligibility  criteria  for  use  in  the  meta-analysis.  After  removal 
of  duplicated  data,  we  used  12  studies  in  the  meta-analysis;  these  studies  are  summarized  in  the 
Appendix.  Sensitivity  of  the  studies  ranged  from  91%  - 100%.  The  studies  showed  a  wide  range 
of  specificity,  ranging  from  37%  -  89%. 

Parameter  estimates  for  the  likelihood  ratios  used  in  the  analysis  are  shown  in  Table  1. 
The  sensitivity  and  specificity  for  mammography/CBE  and  for  MRI  are  included  for  reader 
information;  the  likelihood  ratios  were  used  for  the  model  analyses.  As  can  be  seen  in  the  table, 
the  summary  measure  of  sensitivity  of  MRI  is  quite  high,  but  that  of  specificity  is  modest.  The 
summary  likelihood  ratio  positive  for  MRI,  3.05,  is  reasonably  small.  In  comparison,  the 
likelihood  ratio  positive  of  mammography/CBE  would  be  68.5,  due  to  the  very  high  specificity  of 
the  combination  of  these  two  tests. 

Figure  2  shows  the  summary  ROC  curve  for  the  MRI  studies,  along  with  the  operating 
points  of  these  studies.  The  curve  shown  is  a  partial  ROC  curve  to  avoid  extrapolation  past  the 
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range  of  available  data.  While  we  combined  studies  using  different  MRI  techniques,  no  study 
was  an  outlier  on  the  regression  used  to  create  the  curve,  suggesting  that  no  study  was  operating 
at  a  sensitivity  and  specificity  significantly  different  from  those  combinations  on  the  summary 
ROC  curve. 

Simulation  Model  Results 

Table  2  shows  the  calculated  initial  prevalence  of  disease  for  the  overall  population, 
whites,  blacks,  and  women  at  “high  risk”.  These  figures  represent  roughly  three  times  the  SEER 
yearly  incidence  of  disease.  Among  women  having  an  abnormal  mammogram  and/or  CBE  who 
are  recommended  to  have  a  biopsy  procedure  (American  College  of  Radiology  Categories  4  and 
5),  where  that  biopsy  is  negative  for  cancer,  the  estimated  positive  predictive  values  of 
serendipitous  lesions  found  on  MRI  are  listed  in  Table  3.  For  our  baseline  analysis,  the  product 
of  the  likelihood  ratio  negative  of  mammography  and  CBE  and  the  likelihood  ratio  positive  of 
MRI  is  less  than  one.  As  a  result,  the  age-  and  race-specific  positive  predictive  values  of  MRI  for 
serendipitous  lesions  are  actually  smaller  than  the  initial  prevalences  of  cancer  shown  in  Table  2. 
Positive  predictive  values  range  from  less  than  1%  chance  of  disease,  up  to  a  high  estimate  of  a 
1 .9%  chance  of  malignancy  in  an  MRI  lesion  found  in  an  80  year  old,  high  risk  woman.  In 
general,  the  positive  predictive  value  of  MRI  increases  with  age  (Table  3).  Older  blacks  tend  to 
have  a  lower  positive  predictive  value  than  older  whites  (although  the  confidence  intervals 
overlap),  but  the  positive  predictive  values  for  blacks  and  whites  under  age  60  are  reasonably 
similar. 
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Sensitivity  analyses 


Cancer  Prevalence 

The  relationship  between  the  initial  prevalence  of  cancer  and  the  positive  predictive  value 
of  MRI  given  a  negative  mammogram/CBE  is  shown  in  Figure  3.  Under  our  baseline  conditions 
of  diagnostic  accuracy,  the  positive  predictive  value  of  MRI  for  a  serendipitous  lesion  is  less  than 
the  starting  prevalence  of  cancer.  This  finding  is  explained  by  the  fact  that,  under  our  baseline 
estimates  of  diagnostic  accuracy,  the  finding  of  a  negative  mammogram  and  CBE  lowers  the 
probability  of  disease  more  than  the  finding  of  a  positive  MRI  raises  the  probability. 

Sensitivity  and  Specificity  of  MRI 

Figure  4  displays  a  graph  of  the  specificity  of  MRI  (for  a  constant  sensitivity)  versus  the 
positive  predictive  value  of  the  MRI,  given  a  negative  mammogram  and  CBE,  for  selected  age 
groups.  For  women  of  all  ages,  if  the  specificity  of  MRI  were  lower  than  our  baseline  estimate, 
then  the  positive  predictive  value  of  the  test  would  be  lower;  If  the  specificity  of  MRI  were  to 
improve,  then  the  positive  predictive  value  of  the  test  would  improve.  For  example,  for  an 
average  60  year  old  woman  to  have  a  5%  chance  of  cancer  with  a  positive  MRI  in  this  setting,  the 
specificity  of  MRI  would  have  to  be  over  95%.  For  all  ages  for  women  at  average  population 
risk,  the  specificity  of  MRI  would  need  to  be  at  least  94%  to  raise  the  positive  predictive  value  to 
5%.  Improving  the  sensitivity  of  MRI  will  also  slightly  improve  the  positive  predictive  value. 
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but  the  analysis  is  not  as  dependent  upon  this  parameter. 

We  also  varied  the  likelihood  ratio  positive  of  MRI  aeross  the  range  of  values  represented 
in  the  summary  ROC  curve  in  Figure  2,  bounded  by  the  range  of  specificities  seen  in  the 
analyzed  studies.  If  the  most  specific  point  on  the  summary  ROC  curve  is  used,  the  likelihood 
ratio  positive  for  MRI  is  8.3,  and  the  product  of  the  likelihood  ratios  would  be  1.5.  Thus,  if 
future  use  of  MRI  for  a  particular  finding  demonstrated  a  sensitivity  and  specificity  at  this  point 
on  the  curve  (92%  and  89%,  respectively),  the  positive  MRI  could  raise  the  probability  of  cancer, 
for  example  from  a  pre-test  probability  of  1.5%  to  2.3%  for  a  75  year  old  average  woman  in  the 
population. 

Sensitivity  and  Specificity  of  Mammography/CBE 

Figure  5  shows  a  graph  of  the  relation  between  the  sensitivity  of  mammography  and  the 
positive  predictive  value  of  MRI.  If  mammography  were  more  sensitive  than  our  baseline 
estimate  of  82%,  the  positive  predictive  value  of  MRI  would  be  lower  than  estimated.  As 
sensitivity  of  mammography/CBE  decreases,  the  positive  predictive  value  of  the  MRI  increases, 
although  even  with  a  sensitivity  of  40%  for  mammography/CBE,  the  positive  predictive  value  of 
MRI  does  not  reach  5%  for  average  risk  women.  If  the  specificity  of  mammography/CBE 
decreases,  then  the  positive  predictive  value  will  improve,  although  the  analysis  is  much  less 
dependent  on  changes  in  this  value. 

We  also  examined  the  effect  of  our  assumption  that  the  sensitivity  of  mammography  and 
CBE  are  independent  of  age.  In  this  sensitivity  analysis,  we  assumed  that  the  combined 
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sensitivity  of  mammography  and  CBE  for  woman  younger  than  50  years  old  was  0.8  times  our 
baseline  sensitivity.  This  assumption  did  not  cause  large  changes;  the  PPV  of  MRI  ranged  from 
0.3%  for  an  average  35-39  year  old  woman  to  1.5%  for  a  45-49  year  old  high-risk  woman.  The 
product  of  the  likelihood  ratios  for  this  sensitivity  analysis  was  1.1;  so  the  combination  of 
negative  mammography/CBE  did  not  largely  raise  the  probability  of  disease  for  these  women 
whose  initial  prevalence  of  disease  is  small. 

DISCUSSION 

We  know  of  no  other  work  that  focuses  on  the  issue  of  serendipitous  breast  lesions  in 
women  without  known  cancer.  This  work  was  initiated  to  help  guide  clinicians  who  were  faced 
with  decisions  of  whether  or  not  to  pursue  serendipitous  breast  lesions  found  on  MRI. 

Our  analysis  has  shown  that  the  positive  predictive  value  for  cancer  of  serendipitous 
lesions  found  on  MRI  is  quite  low.  There  are  several  reasons  that  MRI  has  such  low  positive 
predictive  values.  First,  the  positive  predictive  value  is  affected  by  the  probability  of  disease  in 
the  women  who  undergo  the  test.  Overall,  the  general  population  prevalence  of  cancer  is  low. 

Second,  the  mammogram  and  CBE  add  information  to  the  MRI.  The  mammogram  and 
CBE  are,  by  definition,  negative  in  the  area  that  the  serendipitous  lesion  was  found.  The  fact  that 
these  two  tests  are  negative  lower  the  probability  that  a  woman  has  cancer  from  her  baseline.  Our 
baseline  estimates  of  the  sensitivity  and  specificity  of  mammography  and  CBE  suggest  that  the 
probability  of  cancer  after  these  tests  are  negative  are  roughly  one-fifth  the  initial  chance  of 
cancer. 
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Finally,  the  lack  of  specificity  of  MRI  contributes  to  the  low  positive  predictive  value  of 
this  test.  For  our  baseline  estimates  of  diagnostic  accuracy,  the  specificity  of  MRI  would  have  to 
be  83%  to  have  a  positive  predictive  value  of  MRI  for  a  serendipitous  lesion  equal  to  the  initial 
prevalence  of  cancer.  While  the  studies  we  examined  uniformly  reported  sensitivity  over  90% 
for  MRI,  the  specificity  of  MRI  ranged  from  37%  (54,55)  -  89%  (5(5).  We  have  found  on  meta¬ 
analysis  that  the  specificity  is  quite  low;  however,  should  future  MRI  techniques  preserve  current 
sensitivity  while  greatly  improving  specificity,  then  the  positive  predictive  value  may  become 
high  enough  to  warrant  an  immediate  biopsy  procedure  for  further  evaluation.  If  the  sensitivity 
of  future  techniques  is  similar,  then  the  positive  predictive  values  for  serendipitous  lesions  found 
using  these  MRI  techniques  can  be  approximated  by  finding  the  appropriate  value  for  a  woman’s 
age  and  the  technique’s  specificity  on  the  graph  in  Figure  4. 

Sensitivity  analyses  show  that  the  probability  of  cancer  in  these  serendipitous  lesions 
remain  extremely  low  over  a  wide  range  of  assumptions.  As  noted  above,  the  analysis  was 
perhaps  most  dependent  on  the  specificity  of  MRI,  with  higher  positive  predictive  values  for 
higher  specificity.  However,  to  have  the  positive  predictive  value  for  a  50  year  old  woman  raised 
to  5%,  for  example,  the  specificity  of  MRI  would  have  to  be  98%  given  our  baseline  estimate  of 
sensitivity.  Also,  the  lower  the  sensitivity  of  mammography  and  CBE  combined,  the  better  the 
positive  predictive  value  of  MRI;  however,  the  sensitivity  of  mammography/CBE  would  have  to 
be  55%  for  MRI  to  have  a  positive  predictive  value  of  1%  for  50-54  year  old  average-risk 
women. 

There  are  several  caveats  that  should  be  considered  when  evaluating  our  results.  First, 
while  our  results  are  based  upon  the  best  estimates  of  MRI  performance  from  currently  available 
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medical  literature,  none  of  the  studies  specifically  address  MRI  characteristics  for  incidental 
lesions.  Ideally,  future  research  would  include  a  multi-center,  consecutive  case  series  in  which 
all  patients  with  serendipitous  lesions  and  benign  index  lesions  either  had  an  excisional  biopsy, 
an  MRI  guided  biopsy  procedure,  or  close  clinical  follow  up  to  determine  the  probability  of 
malignancy  in  these  serendipitous  lesions. 

Second,  we  are  currently  unable  to  test  the  validity  of  the  assumptions  underlying  this 
model.  However,  over  a  broad  range  of  assumptions,  our  conclusions  that  MRI  has  a  very  low 
positive  predictive  value  for  serendipitous  lesions  does  not  change. 

Third,  we  use  a  person  level  analysis,  instead  of  a  lesion  level  analysis.  We  use  this  level 
of  analysis  to  calculate  the  probability  that  a  woman  with  a  serendipitous  finding  has  cancer, 
instead  of  the  probability  that  an  individual  lesion  has  cancer.  While  we  are  more  interested  in 
the  former  probability,  it  is  difficult  to  estimate  whether  a  systematic  bias  is  introduced  for 
women  with  multiple  serendipitous  lesions  due  to  lack  of  data  on  the  risk  of  cancer  with  multiple 
serendipitous  lesions  compared  to  a  single  lesion.  If  each  lesion  were  statistically  independent, 
then  our  results,  which  present  data  for  an  “average”  woman  with  serendipitous  lesions,  would- 
overestimate  the  probability  of  cancer  in  women  with  a  single  serendipitous  lesion  and 
underestimate  the  probability  for  women  with  multiple  lesions.  If  the  risk  of  cancer  in  each  of 
multiple  lesions  is  highly  correlated,  then  the  probability  of  cancer  will  be  similar  regardless  of 
the  number  of  lesions. 

Fourth,  we  are  interested  in  the  probability  of  finding  invasive  breast  cancer  in  this  study; 
we  do  not  include  DCIS  in  the  calculation  for  positive  predictive  value.  Many  women  who  are 
diagnosed  with  DCIS  by  biopsy  do  not  develop  invasive  breast  cancer  (57),  although  if  DCIS  is 
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diagnosed  then  treatment  is  recommended  (5S).  While  currently  the  incidence  of  diagnosed 
DCIS  is  less  than  that  of  invasive  cancer  (S2),  autopsy  studies  suggest  that  the  prevalence  of 
undetected  DCIS  may  be  larger  than  that  of  undetected  invasive  cancer  (59).  Thus,  if  DCIS  were 
included,  the  positive  predictive  value  of  MRI  would  increase  over  our  estimates  due  to  an 
increase  in  the  pre-test  probability  of  having  disease,  albeit  by  including  lesions  of  more 
questionable  significance  than  invasive  cancers. 

These  results  apply  to  women  who  are  “typical  members  of  the  population”.  We  include 
“high-risk  women”,  e.g.  someone  with  a  strong  family  history  of  cancer  or  with  a  previous 
history  of  a  biopsy  for  benign  breast  disease.  This  analysis  does  not  apply  to  someone  for  whom 
there  is  a  very  high  prior  probability  of  cancer.  Excluded  from  this  analysis  would  be  women 
who  have  a  BRCAl  or  BRCA2  breast  cancer  genetic  susceptibility  mutation,  which  put  women 
at  much  higher  lifetime  risk  of  cancer  than  those  with  a  family  history  but  without  a  susceptibility 
mutation  (60,61).  Also  excluded  in  this  analysis  are  those  women  who  have  a  high  clinical 
suspicion  of  having  a  malignancy;  for  instance,  if  the  serendipitous  lesion  were  found  in  a 
woman  who  is  being  worked  up  for  findings  suspicious  for  metastases  in  other  organs,  or  a 
woman  who  has  known  breast  cancer  or  prior  breast  cancer,  the  results  of  this  analysis  would  not 
be  applicable.  Also,  this  analysis  is  specific  to  one  point  in  time.  There  are  currently  no  data  on 
the  positive  predictive  value  of  MRI  for  lesions  that  change  over  time.  Lesions  increasing  in  size 
on  follow-up  MRI,  for  example,  may  have  a  higher  probability  of  being  cancer  than  the  one-time 
finding  of  a  serendipitous  lesion  modeled  here. 

Finally,  the  optimal  threshold  positive  predictive  value  for  cancer  for  which  a  biopsy 
procedure  of  a  suspicious  lesion  should  be  performed  is  not  well  established.  This  threshold 


22 


probability  would  be  dependent  on  a  full  evaluation  of  the  risks  and  benefits  of  a  biopsy 
procedure,  for  example  balancing  the  risks  of  an  invasive  procedure  versus  the  consequences  of 
potentially  delaying  diagnosis  of  a  malignancy.  We  provide  the  probabilities  shown  in  Table  3  as 
data  to  assist  clinicians  and  patients  in  making  decisions  about  further  evaluation  of  serendipitous 
MRI  lesions.  The  results  of  this  analysis  indicate  that  the  probability  that  a  woman  with 
serendipitous  lesions  found  on  MRI  has  breast  cancer  is  lower  than  the  approximately  15-35% 
probability  of  finding  cancer  in  women  currently  undergoing  a  biopsy  procedure  (3-6).  Thus,  it  is 
unlikely  that  an  immediate  biopsy  procedure  would  be  the  most  beneficial  strategy. 

In  summary,  we  have  found  that,  in  women  with  a  suspicious  lesion  on  mammogram 
and/or  CBE  found  to  be  benign,  serendipitous  breast  lesions  found  on  MRI  are  extremely 
unlikely  to  be  malignant.  While  the  risk  is  certainly  not  zero,  for  a  typical  woman  the  probability 
of  cancer  in  these  lesions  is  low  enough  that  an  immediate  biopsy  procedure  could  be  avoided. 
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APPENDIX  -  Summary  of  Magnetic  Resonance  Imaging  (MRI)  Studies  Used  in  Analysis 
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Numbers  in  brackets  represent  the  numbers  of  times  images  were  acquired. 

All  studies  used  machines  with  1.5  Tesla  MRI  units  except  for  Helbich’s  study  where  a  0.5  Tesla  machine  was  used  on  three  patients  . 
All  studies  gave  doses  of  gadolinium  of  0.1  mg/kg  body  weight  except  for  Boetes  (0.2  mg/kg)  and  Obdeijn  (20  ml  for  all  patients). 


Table  1.  Model  Parameters 


Parameter 

Value 

95%  Confidence 
Intervals* 

Sensitivity  of 
Mammography/CBE 

82.2% 

Specificity  of 
Mammography/CBE 

98.8% 

Likelihood  Ratio 
Negative  of 
Mammography/CBE^ 

0.18 

0.12-0.24 

Sensitivity  of  MRI 

95.6% 

Specificity  of  MRI 

68.6% 

Likelihood  Ratio 
Positive  of  MRI** 

3.05 

2.00-4.11 

*  Confidence  intervals  are  shown  only  for  the  likelihood  ratios,  the  parameters  used  in  the  study. 
^  The  likelihood  ratio  negative  is  defined  as  the  ratio  of  one  minus  sensitivity  to  specificity. 

**  The  likelihood  ratio  positive  is  defined  as  the  ratio  of  sensitivity  to  one  minus  specificity. 
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Table  2.  Estimated  age-  and  race-specific  prevalence  of  breast  cancer* 


Age 

Total 

White 

Black 

ffighRisk** 

35-39 

0.24% 

0.24% 

0.25% 

0.53% 

40-44 

0.40% 

0.40% 

0.44% 

0.84% 

45-49 

0.63% 

0.64% 

0.65% 

1.40% 

50-54 

0.68% 

0.70% 

0.60% 

1.37% 

55-59 

0.79% 

0.81% 

0.74% 

1.58% 

60-64 

0.98% 

1.03% 

0.82% 

1.95% 

65-69 

1.17% 

1.23% 

0.98% 

2.34% 

70-74 

1.42% 

1.48% 

1.17% 

2.85% 

75-79 

1.53% 

1.58% 

1.27% 

3.06% 

80+ 

1.67% 

1.73% 

1.30% 

3.34% 

*  Values  expressed  as  a  percentage.  1%  would  be  equivalent  to  1000  cancer  cases  per  100,000  women. 

**  A  “high-risk”  population  is  defined  for  this  analysis  as  a  population  that  has  twice  the  age-specific 
incidence  of  breast  cancer  compared  to  the  U.S.  total  population  incidence. 
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Table  3.  Age-  and  Race-specific  positive  predictive  value  for  cancer  (with  95%  confidence  intervals) 
for  women  with  a  serendipitous  breast  lesion  found  on  MRI,  and  a  benign  index  lesion 


Age 

Total 

White 

Black 

High  Risk* 

35-39 

0.13% 

(0.07-0.21) 

0.13% 

(0.07-0.20) 

0.14% 

(0.07-0.22) 

0.29% 

(0.16-0.46) 

40-44 

0.22% 

(0.12-0.35) 

0.22% 

(0.12-0.35) 

0.24% 

(0.13-0.38) 

0.46% 

(0.25-0.73) 

45-49 

0.35% 

(0.19-0.55) 

0.35% 

(0.19-0.55) 

0.36% 

(0.20-0.55) 

0.78% 

(0.43-1.2) 

50-54 

0.38% 

(0.21-0.58) 

0.39% 

(0.21-0.60) 

0.33% 

(0.18-0.51) 

0.76% 

(0.42-1.2) 

55-59 

0.44% 

(0.24-0.67) 

0.45% 

(0.25-0.68) 

0.41% 

(0.22-0.63) 

0.88% 

(0.48-1.3) 

60-64 

0.54% 

(0.30-0.83) 

0.57% 

(0.31-0.88) 

0.45% 

(0.25-0.70) 

1.1% 

(0.59-1.7) 

65-69 

0.65% 

(0.34-0.99) 

0.68% 

(0.37-1.1) 

0.54% 

(0.29-0.84) 

1.3% 

(0.71-2.0) 

70-74 

0.78% 

(0.44-1.2) 

0.82% 

(0.45-1.3) 

0.65% 

(0.35-0.99) 

1.6% 

(0.88-2.4) 

75-79 

0.84% 

(0.46-1.3) 

0.87% 

(0.49-1.3) 

0.70% 

(0.39-1.1) 

1.7% 

(0.94-2.6) 

80+ 

0.93% 

(0.51-1.4) 

0.96% 

(0.52-1.5) 

0.72% 

(0.39-1.1) 

1.9% 

(1. 0-2.9) 

*  A  “high-risk”  population  is  defined  for  this  analysis  as  a  population  that  has  twice  the  age-specific 
incidence  of  breast  cancer  compared  to  the  U.S.  total  population  incidence. 
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Figure  1.  Algorithm  for  calculating  the  positive  predictive  value  of  serendipitous  breast  magnetic 
resonance  imaging  (MRI)  lesions.  CBE  =  Clinical  breast  examination. 


39 


Figure  2.  Summary  receiver-operating  characteristic  (ROC)  curve  for  magnetic  resonance  imaging  (MRI) 
of  the  breast.  This  curve  represents  a  weighted  summary  of  the  studies  on  the  diagnostic  accuracy  of  MRI 
for  the  detection  of  breast  cancer. 
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Figure  3.  Sensitivity  analysis  of  the  effect  of  initial  prevalence  of  cancer  on  the  positive  predictive  value 
of  magnetic  resonance  imaging  (MRI),  given  a  negative  mammogram  and  clinical  breast  examination. 
The  arrow  marks  the  upper  bound  of  the  range  of  initial  prevalences  of  cancer  presented  in  Table  2.  PPV 
=  positive  predictive  value. 
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Figure  4.  Sensitivity  analysis  on  the  effect  of  specificity  of  magnetic  resonance  imaging  (MRI)  on  the 
positive  predictive  value  of  MRI,  given  a  negative  mammogram  and  clinical  breast  examination.  Data  are 
presented  for  four  age  groups  of  women  at  average  population  age-specific  risk  of  breast  cancer.  PPV  = 
positive  predictive  value. 
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Figure  5.  Sensitivity  analysis  on  the  effect  of  sensitivity  of  mammography  and  CBE  on  the  positive 
predictive  value  of  MRI.  Data  are  presented  for  4  age  groups  of  women  at  average  population  age-specific 
risk  of  breast  cancer.  PPV  =  positive  predictive  value. 
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Abstract 

Objective:  To  determine  the  public  health  benefits  in  terms  of  number  of  quitters 
and  life  expectancy  of  making  nicotine  replacement  available  without 
prescription. 

Design:  A  decision-analytic  model  was  developed  to  compare  the  policy  of  over- 
the-counter  (OTC)  availability  of  nicotine  replacement  therapy  to  that  of 
prescription  (Rx)  availability  for  the  U.S.  adult  smoking  population. 

Main  Outcome  Measures:  Long-term  (6  month)  quit  rates,  life  expectancy,  and 
smoking  attributable  mortality  (SAM)  rates. 

Results:  OTC  availability  of  nicotine  replacement  therapy  would  result  in  91,151 
additional  successful  quitters  over  a  6  month  period,  and  a  cumulative  total  of 
approximately  1.7  million  additional  quitters  over  25  years.  All  cause  SAM 
would  decrease  by  348  deaths/year  and  2,940  deaths/year  at  6  months  and  5  years, 
respectively.  Relative  to  Rx  nicotine  replacement  therapy  availability,  OTC 
availability  would  result  in  an  average  gain  in  life  expectancy  across  the  entire 
adult  smoking  population  of  0.196  years  per  smoker.  In  sensitivity  analyses,  the 
benefits  of  OTC  availability  were  evident  across  a  wide  range  of  changes  in 


baseline  parameters. 
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Conclusions:  Compared  to  Rx  availability  of  nicotine  replacement,  OTC 
availability  would  result  in  more  successful  quitters,  fewer  smoking-attributable 
deaths,  and  increased  life  expectancy  for  current  smokers. 
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I  FROM  RESEARCH  TO  PRACTICE 

Assessing  the  Effectiveness  of  Health  Interventions  for 
Cost-Effectiveness  Analysis 

Jeanne  S.  Mandelblatt,  MD,  MPH,  Dennis  G.  Fryback,  PhD, 

Milton  C.  Weinstein,  PhD,  Louise  B.  Russell,  PhD,  Marthe  R.  Gold,  MD,  MPH, 
and  members  of  the  Panel  on  Cost-Effectiveness  in  Health  and  Medicine 


Cost-effectiveness  analysis  (CEA)  is  an  analytic  tool  in 
which  the  costs  and  effects  of  an  intervention  de¬ 
signed  to  prevent,  diagnose,  or  treat  disease  are  calculated 
and  compared  with  an  alternative  strategy  to  achieve  the 
same  goals.  The  results  of  a  CEA  are  presented  as  a  ratio  of 
costs  to  effects,  where  the  effects  are  health  outcomes  such 
as  cases  of  disease  prevented,  years  of  life  gained,  or  quality- 
adjusted  life  years  gained,  rather  than  monetary  measures, 
as  in  cost-benefit  analysis.  Conducting  a  CEA  requires  a 
framework  for  portraying  the  cascade  of  events  that  occur 
as  a  consequence  of  the  decision  to  intervene,  for  describ¬ 
ing  the  probability  that  each  event  will  occur,  for  account¬ 
ing  how  long  each  event  will  last,  and  describing  how  much 
each  event  costs  and  is  valued  by  the  population  or  indi¬ 
viduals  targeted  by  the  intervention.  Mathematical  models 
are  well  suited  to  these  purposes. 

The  purpose  of  this  article  is  to  provide  an  overview  of 
modeling  to  estimate  net  effectiveness  in  a  CEA  (the  differ¬ 
ence  in  effectiveness  between  an  intervention  and  the  alter¬ 
native  to  which  it  is  being  compared).  Many  of  the  princi¬ 
ples  described  for  estimating  effectiveness  apply  equally  to 
deterrnining  costs  in  a  CEA.  The  main  difference  is  that 
health  events  are  weighted  by  costs  in  the  numerator  of  the 
cost-effectiveness  ratio,  while  they  are  often  weighted  by 
preference  values  in  the  denominator.  Preference  values,  or 
utilities,  reflect  the  fact  that  individuals  or  populations 
with  similar  ability  (or  disability)  to  function  may  regard 
that  level  of  functioning  differently.  When  preferences  are 
incorporated  into  CEAs,  the  results  are  generally  expressed 
as  costs  per  quality- adjusted  life  years.  A  discussion  of 
measurement  of  costs  and  valuing  outcomes  is  beyond  the 
scope  of  this  article;  for  further  information  on  these,  and 
other  components  of  a  CEA,  the  reader  is  referred  else- 


From  Research  to  Practice,  a  Journal  series,  presents  articles 
to  heighten  the  clinician's  awareness  of  research  and  method¬ 
ology  issues  that  have  direct  relevance  to  practice.  If  you  wish 
to  submit  a  manuscript  for  consideration  for  this  series,  please 
contact  Cynthia  D.  Mulrow,  MD,  MSc,  Associate  Editor,  at 
mulrow^uthscscuedu,  or  contact  the  Journal  of  General  Internal 
Medicine  at  (215)  823-4471  to  receive  the  appropriate  guide¬ 
lines. 


where.^5  Following  some  definitions  of  terms,  this  article  is 
organized  into  two  sections  describing  the  process  of  esti¬ 
mating  effectiveness  in  a  CEA:  the  first  presents  a  review  of 
the  sources  of  event  probabilities,  and  the  second  de¬ 
scribes  the  use  of  modeling  to  estimate  effectiveness. 

DEFINITIONS 

Effectiveness,  which  reflects  the  impact  of  an  interven¬ 
tion  of  health  in  real  practice  settings,  should  be  distin- 
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ABSTRACT 

A  model  of  the  relations  between  spouse  support,  coping  and  positive  and  negative  mood  was  examined  with 
221  individuals  with  cancer  using  LISREL  analyses.  A  moderating  effect  for  patient  life  expectancy  was 
predicted  for  disease  prognosis.  Results  indicated  that  spouse  criticism  was  associated  with  negative  mood 
indirectly  through  avoidant  coping  strategies,  and  spouse  support  was  associated  with  positive  mood  indirectly 
through  positively-focused  coping.  Results  did  not  support  a  moderating  influence  for  life  expectancy  upon 
the  association  between  spouse  behaviors  and  patient  coping.  The  results  of  this  study  are  discussed  in  terms 
of  their  implications  for  psychosocial  interventions  to  reduce  psychological  distress  among  individuals  with 


cancer. 


Choosing  Reconstruction  After  Mastectomy: 

A  Qualitative  Analysis 

Kathleen  M.  Neill,  Nell  Armstrong,  and  Caroline  B.  Burnett 


Purpose/Objectives:  To  describe  women's  perspec¬ 
tives  on  factors  that  influenced  their  decision  to  have 
.  reconstructive  surgery  after  a  breast  cancer  diagnosis. 

Design:  Exploratory,  descriptive,  quaiitative  study. 

Setting:  A  comprehensive  cancer  center  in  an  urban 
setting. 

Sample:  Eleven  women  who  underwent  mastec¬ 
tomy  and  reconstruction.  Six  participants  had  autolo¬ 
gous  transverse  rectus  abdominis  musculocutaneous- 
flap  reconstruction,  four  had  saline  Implants,  and  one 
had  a  silicone  implant.  All  but  one  reconstruction  was 
performed  at  the  time  of  mastectomy. 

Methods:  Open-ended,  face-to-face  interviews  us¬ 
ing  an  interview  guide  were  conducted  within  one 
month  of  reconstruction.  One  to  two  follow-up  inter¬ 
views  were  conducted  approximately  six  months  later. 

Main  Research  Variables:  Decision  making  about  re¬ 
construction,  perceptions  of  information  needs  and 
sources,  sources  of  support,  and  factors  important  to 
decision  making. 

Findings:  The  main  theme  Identified  was  Getting  My 
Life  Back.  The  participants  described  this  in  terms  of  the 
themes  of  Information  Seeking,  Talking  It  Over,  and 
Seeking  Normality.  The  Interactive  skills  of  the  health¬ 
care  provider  played  an  important  role  in  the  women's 
decision  making. 

Conclusions:  Reconstruction  minimized  the  negative 
consequences  of  breast  cancer  and  its  treatment  for 
the  women  in  the  study.  The  decision-making  process 
was  aimed  at  getting  the  person's  life  back  as  close  to 
what  it  was  before  the  diagnosis  as  possible  or  improv¬ 
ing  it.  The  three  themes  of  decision  making  are  interac¬ 
tive  in  nature,  with  participants  returning  to  Information 
Seeking  and  Talking  It  Over  as  necessary  to  increasing 
their  understanding  and  clarifying  their  "normality 
goals." 

Implications  for  Nursing  Practice:  Healthcare  profes¬ 
sionals  should  determine  how  a  woman  wants  to  par¬ 
ticipate  in  decision  making  as  well  as  the  kind,  amount, 
and  sources  of  information  the  individual  with  breast 
cancer  wants  to  have  to  make  her  decisions.  Health¬ 
care  providers  are  key  sources  of  information  about 
treatment  options,  and  they  are  critical  to  patient  sat¬ 
isfaction  with  the  decision-making  process  and  with  the 
final  results  of  the  surgical  procedure.  Family  members, 
friends,  and  other  women  with  breast  cancer  play  a 
crucial  role  in  talking  it  over. 


The  increased  variety  of  treatment  options  that  are 
now  available  for  women  with  breast  cancer  and 
the  expectation  that  they  will  participate  in  treat¬ 
ment  decision  making  have  altered  significantly  the  way 
in  which  healthcare  professionals  approach  these  women. 


At  least  three  factors  have  contributed  to  this  change.  First, 
as  a  result  of  a  large  number  of  clinical  trials,  modified 
radical  mastectomy  and  breast-conserving  surgery  plus  ra¬ 
diation  therapy  have  been  shown  to  provide  equivalent 
outcomes  relative  to  overall  survival  and  quality  of  life 
(Fisher  et  al.,  1995).  Second,  immediate  reconstruction,  in 
all  but  a  few  women  who  have  had  a  mastectomy,  has 
been  found  to  be  a  reasonable  and  viable  option  (Ameri¬ 
can  Society  of  Plastic  and  Reconstructive  Surgeons 
[ASPRS],  1994).  Finally,  as  a  result  of  the  report  from  the 
President’s  Commission  for  the  Study  of  Ethical  Problems 
in  Medicine  and  Biomedical  and  Behavioral  Research 
(1982),  the  concept  of  shared  decision  making  has  become 
a  standard  expectation  in  patient-provider  encounters.  The 
impact  that  this  participation  in  treatment  decisions  has 
had  on  women  diagnosed  with  breast  cancer  is  not  well 
understood. 

Women  newly  diagnosed  with  breast  cancer  are  faced 
with  a  series  of  complex  decisions  that  have  the  potential 
to  alter  their  lives  (Pierce,  1993).  These  decisions  require 
that  a  woman  consider  (a)  alternative  approaches  to  the 
local  treatment  of  her  breast  cancer,  such  as  modified  radi¬ 
cal  mastectomy  or  breast-conserving  surgery  and  radiation 
therapy;  (b)  systemic  therapy,  such  as  adjuvant  chemo¬ 
therapy  or  hormonal  therapy;  (c)  immediate  versus  de¬ 
layed  reconstruction  if  mastectomy  is  selected;  (d)  type  of 
reconstruction,  tissue  transfer  procedures,  or  implantation; 
and  (e)  saline  versus  silicone  implant  if  implantation  is  her 
choice  (Berrino,  Campora,  Leone,  &  Santi,  1992). 

Women  frequently  are  expected  to  make  choices  about 
each  of  these  different  treatment  decisions  at  the  same 
time.  Sorting  out  the  advantages  and  disadvantages  of  any 
one  of  these  treatment  choices,  in  the  context  of  a  recent 
diagnosis  of  breast  cancer,  may  cause  a  woman  significant 
anxiety,  stress,  and  fear  of  choosing  the  wrong  treatment 
option.  Although  an  increasing  body  of  literature  exists  on 
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Abstract 

We  examined  the  impact  of  cancer-specific  distress  and  conscientiousness  on 
mammography  utilization  among  women  who  were  at  increased  nsk  for  breast  cancer. 
Participants  were  200  women  who  had  at  least  one  first  degree  relative  with  breast  cancer. 
Overall,  80%  of  the  participants  had  obtained  a  mammogram  in  the  previous  year.  After 
controlling  for  potential  confounders  (perceived  risk,  decisional  balance,  and  physician 
recommendation  for  mammography),  the  distress  by  conscientiousness  interaction  was 
significantly  associated  with  mammography  utilization.  Simple  effects  analysis  revealed 
that  distress  was  negatively  associated  with  mammography  utilization  among  women 
who  were  low  in  conscientiousness  and  not  related  to  mammography  utilization  among 
highly  conscientiousness  women.  The  results  are  discussed  in  terms  of  their  implications 
regarding  interventions  designed  to  increase  mammography  utilization  in  this  population. 


Key  Words:  Mammography,  Conscientiousness,  Family  history  of  breast  cancer 
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The  Role  of  Coping  in  the  Psychological  Adjustment 
of  African  American  Women  with  Early-Stage  Breast 
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Problem  Although  a  signiRcant  amount  ofieyetfch  bat  evaluated  the  psychological  adjust¬ 
ment  of  women  diagnosed  with  breast  cancer,  viitually  ail  itudlei  have  focused  on  white, 
middle  class  patients.  The  present  study  Invaadgated  pisychological  dlshats  and  coping 
among  a  sample  of  African  American  women  recently  diagnosed  with  eariy-stage  bteatt  can¬ 
cer.  as  part  of  an  ongoing,  longitudinal.  landomiied  luppoR  group  Intervention. 


Methods'.  Participants  were  93  African  American  womeo  with  Stage  0  to  Sage  IIIA  breast 
cancer  who  were  within  10  months  of  deflnWve  nagery.  Subjects  participated  fa  a 
semi-stnictured  intenriew  and  completed  a  leriea  of  siandazdoed  self-repoit  questionnaires 
regarding  coping  strategies  and  general  and  cancer-ipecific  psychological  distress. 


Results:  Overall,  participants  were  itlstivoly  weO-adjusted  to  the  illness,  were  more  likely 
to  endorse  active  compared  to  avoidant  coping  stnMgies,  and  muiliviiiste  analyses  revealed, 
that  avoidant  (but  not  active)  coping  strategies  were  positively  aiiociared  with  psychological 
distress,  especiaily  among  younger  women.  ■ 


Conclusions:  The  present  study  provided  evidence  that  several  standaittoed  measures  of 
coping  and  psychological  distress  were  appropriste  for  use  with  African  American  breast  can¬ 
cer  patients.  Further,  the  data  suggested  that  among  younger  breast  cancer  paticna,  avoidant 
coping  may  be  a  potential  indicant  of  psychological  dlatress,  whereas  it  appears  to  play  much 
less  of  a  role  in  distress  among  older  patients. 
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